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CLAY-FARMING IN ABERDEENSHIRE. 

James Cruickshank. 

My recollections of clay-farming in Aberdeenshire date from 
1872. What fixes it in my memory is the fact that a steam 
plough came to the district in the spring of that year. It was 
worked by two large Fowler engines of 12 tons each with winding 
drums. The ploughing was very deep and done very fast, the 
grubbing and harrowing the same, and a lot of red clay was 
turned up. The end rigs were poached to a frightful extent, and 
it took about all the horses on the farm to keep the engines 
supplied with water and coals. It turned out a very wet summer, 
not unlike 1916, but considerably worse. It proved disastrous 
for clay land, and saw the last of the steam ploughing tackle in 
this particular district. Practically all the crops were a failure, 
and as it turned out it was the beginning of the end of many clay 
farmers. There was a succession of bad seasons and low prices, 
and during the following forty years about 95 per cent, of the farms 
in two fairly large adjoining parishes changed hands. It might 
be argued that this was a natural result of time, but not only did 
the farms change tenants, many of them three or four times, but 
out of nearly 300 holdings, large and small, less than twenty 
are now in the hands of even the same families. This clearly 
shows that it was anything but a profitable business. 

I. Cultivation and Cropping. 

In T902, really as a matter of convenience for my business, 
I rented about 100 acres of land mostly heavy clay, and from 
1908 to 1913 other 300 acres similar land adjoining becoming 
practically derelict, I readily got this at small rents. 

I was further induced to rent this from my experience of the 
first ICO acres referred to, and a desire to overcome if possible 
some of the difficulties of working clay land, and to see if I could 
not recover something of what had been lost in the seventies. 

1 had long been of the opinion that had farmers on heavy 
land let their farms down to really good grass when things began 
to go wrong, in the late seventies and early eighties, many of 
those who went under might have weathered the storm. I was 
strengthened in this belief by observing the fact that farms that 
had gone down to grass — even poor grass— changed tenants less 
often than did those which continued in rotation, while rents did 
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not fall SO much» m many cases not at all. In arranging for 
these farms, although bound to leave them in rotation if the 
proprietor specially asked me to do so, I did not bind myself to 
work them in rotation and arranged that I was to be paid for all 
sown grasses if I left them all in grass, with an allowance for the 
manurial value of the sod for all grass over four years old. In 
return I was to make no claim for unexhausted manures, if I 
made a claim I was to be paid for first year’s grass only. 

The greater part of the land had been drained in 1856 with 
drains 27 to 36 feet apart, 4 fefet deep, ij-inch pipes and collars, 
and although these drains are much too deep, it is wonderful how 
many of them were found to be running when the outlets were 
properly cleared. 

I found nearly all the land laid out in 36-feet rigs to suit 
reapers and binders. Previous to the advent of these it had been 
in 12-feet rigs, and at an earlier period it had been in 9-feet rigs, 
and very highly ridged up. When laying out after cleaning I 
have put it all back into 12 to 14 feet rigs. Having the land well 
ridged up has a wonderful effect on the crops. 

I am much indebted to members of the staff of the North of 
Scotland College of Agriculture, who were ever ready to assist with 
analyses and experiments, and I early learned that bones were 
not much good as a source of phosphates on the clay, and that potash 
was not necessary. Phosphates in the form of basic slag and 
superphosphate were the most necessary and best acting manures, 
along with lime, and these I have used regularly and liberally, 
using 2 tons per acre of lime carbonate (dried waste from paper- 
works) on all land broken up, putting it on the lea before plough- 
ing,— when cultivating for turnips, or when bare fallowing, — 
whichever was most convenient — and the result' has always 
been the same — better drainage, better tilth and better grass. 

I had some experiments carried out for me on oats in 1905. 
It happened to be a good season for clay, and I had 14 acres oats 
with a few peas mixed that j’ielded 7 qrs. oats and 4 bushels peas 
per acre. In 1906 I tried a yaval crop of oats with a few peas 
mixed on this field. It proved rather a bad season for clay, and the 
crop was mostly thistles with a few peas. The oats had ** seggit ” 
or developed tulip-root almost to a plant This was my first 
bad failure. The following year I had turnips in this field. I got 
them beautifully put in and hoed early. They got a check with 
wet weather, and almost to a bulb they shot (bolted), and were of 
little value. I have since learned that it is safer not to take a 
yaval crop of oats on clay land unless in good condition, or after 
three or four years' grass. If you must take a second crop, sow 
common bere or if you can dung the land in autumn, sow spring 
beans. There is nothing so likely to induce a bad turnip crop 
as a poor and weedy grain crop preceding, and particularly the land 
should not be worked when wet. Your horses are far better 
standing idle than working clay land when wet. 

I had formed the idea, rightly or wrongly, that the main object 
to-be kept in view was to grow good grass and clover, and if I got 
really good pasture, then other crops, so far as suitable for the soU, 
would follow in due course. I always break up my worst pasture, 

2 



I9J2X3 clay farming in ABERDEENSHIRE. 

and before breaking it up I try to improve it by slag if there are 
clover roots and by compost or dung if there are no clovers, and 
lime on the grass before ploughing, if convenient. 

I began to see that ploughing must be done very carefully, and 
that the old-fashioned or common swing plough with medium 
boards and blacksmith-sharpened socks was the best for my 
purpose. The furrows, especially the stubble, I like turned over 
as whole as possible ; if much broken they are liable to frost down 
and with a wet spring form a continuous pan that will not dry. 

I early commenced using basic slag on the old grass, sowing 
4 to 6 cwts. per acre, and missing a rig in every field to see the 
effect, which I found was very marked. I gradually increased the 
quantity to lo cwts. per acre, with still better results, and found 
that lO cwts, per acre for a start was much better than 5 or 6 cwts. 
applied at different times. 

In sowing out grass I kept trying different seed mixtures. I 
tried cocksfoot, timothy, rough -stalked meadow grass, meadow 
fescue, crested dogstail, tall oat grass, burnct, chicory, kidney 
vetch and others, and came to the conclusion that the three first 
named were the only natural grasses worth sowing on the cla}% 
and that crested dogstail became almost a weed, taking possession 
in a few years. I gradually reduced the amount of perennial rye 
grass, increasing the amount of cocksfoot and timothy. In 1913 
1 had the benefit of one of the College experiments, which proved 
that 14 lbs. of perennial gave a heavier yield of hay than 28 lbs. 
of perennial, the same quantity of natural grasses and clovers 
being used in both cases. I ultimately worked dowm to 9 lbs. of 
perennial and 3 lbs. Italian, or 12 lbs. perennial wn'thout Italian. 
One of the best mixtures is as follows : — 9 lbs. perennial rya 
grass, 3 lbs. Italian rye grass (or 12 lbs. perennial rye grass without 
Italian), 10 lbs. cocksfoot, 6 lbs. timothy, i lb. rough-stalked 
meadow grass, lb. late-flowering red clover, ij lb. broad- 
leaved red clover, 1 lb. common white clover, i lb. wild white 
clover, I lb. alsyke. 

I kept breaking up the poor and weedy pastures, taking one 
crop of oats and then struggling to get a turnip crop on part and 
bare fallowing the rest, sometimes with success and sometimes 
with failure — so far as the turnips were concerned — but alw^ays 
getting the land thoroughly cleaned. When the turnips were a 
failure I sowed rape broadcast and then horse hoed between the 
drills where the turnips should have been ; this left any odd 
turnip that was there to grow. I found the ploughing down of 
the rape had an excellent effect on the grain crop following, 
sometimes even to the extent of making it lodge a bit. 

Several times, under what I thought were favourable conditions, 
I have tried sowing out without a cleaning crop or a bare fallow, 
but have not found it a success. I have, however, got excellent 
grass after a heavy crop of beans, tares, etc., cut green, the land 
being cultivated for autumn wheat, and the grass and clover seeds 
harrowed in on the growing wheat in April. 

One of the best nurse crops for grass seeds is common here. 
It is not grown much now, but it should be grown more than it is. 
It does not stand high off the ground even when a big crop. It is 
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earlier than barley, and grows more bushels per acre, and can be 
seeded with 2 ^ bushels. Being early off the ground is a great 
help to the young grasses, especially the clovers. This was 
well known a hundred and twenty years ago, and lyas recom- 
mended by Dr. Anderson of Monkshill, Udny, and Dr. Skene 
Keith of Keithhall and Kinkell in their reviews of agriculture in 
Aberdeenshire published in 1770 and 1810. These men also 
recommended highly all the best natural grasses we grow now. 
I fear the next generation of farmers forgot many things these 
men had learned ! 

Up to about 1912 or 1913 I found that, as I was putting my 
poor pasture fields into good grass, the loss was usually about £$ 
per acre when the grain crop sown with the grass seeds was 
realised, but that the hay crop following usually wiped off this 
loss and left me about the same amount in pocket, with a good 
pasture following a fine aftermath. 

It is very important on clay soil not to allow the young grass 
to be pastured with sheep after the grain crop is off, and not with 
stock of any kind unless thoroughly dry. I have seen many fields 
of young grass ruined by sheep for the sake of a few shillings per 
day from some flockmastcr. I always hay the whole of my new 
grass. It is very risky to pasture it. A wet night in May or 
early June, if the field is full of cattle, may poach the ground and 
ruin the pasture for years ; even the aftermath I don’t allow my 
cattle on to unless in exceptionally dry weather, and my sheep only 
up to the end of October. On a clay farm it is very necessary 
to have some old grass to put the stock on in very wet weather, 
otherwise you run the risk of serious loss by damaging beyond 
repair some of the younger grasses. 

In December 1909, after reading an article on wild white 
clover by Professor Gilchrist in Journal of the Board of Agri- 
culture and Fisheries^ I thought I would like to sow some. I 
ordered 25 lbs. at 2s. gd. per lb. I sowed i lb. per acre along 
with my other seeds in 1910, omitting common white, of course. 
Next season I thought I would try it again, but the price being 
3s. 6d., and plenty common white available at lod. per lb., I left it 
alone. I forgot all about the wild white until July 1913, when 
some of my neighbours remarked on the amount of white clover 
in a particular field. I hadn’t thought much about it even then. 
A gentleman from South America, who was staying with me, 
wanted to photograph some cattle in this field, and he showed me 
the photographs. 1 saw at once there was something more than 
usual in the clover. I looked up what I had sown in the field (I 
always keep a record of what I sow in the various fields, whether 
grain, seeds or manures), and I found it was where I had sown the 
wild white in 1910. I immediately ordered some more wild white 
to sow on my young grass the same autumn. The price was no 
object, I simply wanted th^ seed! This sowing in autumn was 
a fair success only, but in the grain crop that followed four 
years later, the rig that I had missed could be distinguished half- 
a-mile away. I estimate I lost ^£’40 a year for at least three years 
through not continuing with the wild white when I began in 1910 
and this oil my grass alone, without calculating what I may have 
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lp«t on my grain crops. I have just (1920) harvested a crop pf 
Red Sandy oats grown in the field where the wild white was sown 
in 1910. A few acres of the field had common white qnly> and I 
estimate the difference to be at least 2 qrs. grain per acre and 
double the straw in favour of the wild white portion. 

Wild white clover is looked upon as a comparatively new 
discovery. Hear what the Rev. Alexander Farquhar, minister of 
Slains, Aberdeenshire, wrote in 1790, when giving an account 
of the Parish of Slains and describing the Irmestone gravel pits 
(crag shell gravel beds of Aberdeenshire).^ He says : “ Twenty or 
twenty-five years ago — that is, 1770 or 1765 — they used this gravel 
for repairing the highways between Aberdeen and Peterhead, and 
some years after were surprised to see fine white clover growing 
very thick on those places of the road which had been repaired 
with this gravel, and every other place as bare as ever.’’ Thi^ 
was nothing less than the real wild white clover which we now 
value so much. May there not be other and similar plants wait- 
ing development? 

In making a new pasture I have obtained the best results by 
sowing 10 cwts. high-grade basic slag on the young grass as soon 
after the grain crop is off the ground in autumn as possible, using 
no nitrogenous manures for the following hay crop. I do this 
regularly now, and give other 5 cwts. every third year after. I 
have found a bare fallow one of the best methods of getting the 
clay land cleaned and prepared for making good pasture. It is 
an old method, but I do not think anything can beat it. A well- 
worked bare fallow clears the weeds every time. In preparing 
bare fallow for wheat, it should not be finally ploughed into rigs 
for sowing before the beginning of September ; if done earlier, 
surface weeds get strong enough to withstand the winter frost, 
and interfere with the grass seeds in spring. 

While working the land I give it 2 tons of lime carbonate, if 
this has not been previously applied on the grass. I finally plough 
it into 12 or 14 feet rigs in September, and sow 3 bushels Square- 
heads Master Wheat as early in September as 1 can get the 
ground ready, giving it 3 cwts. superphosphate or 4 cwts. slag 
when I sow it, and i cwt. sulphate of ammonia in the following 
March. I harrow it in April, before and after sowing the grass 
seeds, and roll it immediately. I have grown wheat (autumn sown) 
since 1914, and have found it quite a profitable crop, the average 
yield being about 4 qrs. per acre, varying from 5” qrs. in 1914 to 
2* qrs. in 1916, when the average yield of m\’ other cereals was 
under 2 qrs. It has always given a large bulk of very useful straw% 

I learn from a person still alive that wheat was grown on this land 
after draining in 1856, but was given up about 1862 on -account of 
a complete failure of the crop due to rust. 

If you are cultivating a clay farm you do not require to go to 
the Stock Exchange for a little speculation : )^ou get plenty of that 
at home! In 1915, for example, during a good season, I had 
about 100 acres of grain crop. I threshed about 600 qrs., of 
which I sold about 400. In 1916, with the same area in crop, I 
did not thresh 200 qrs. altogether, I had nothing to sell, and what 
^ See Quarterly Journal of the Geological Society for May i88a. 
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I had was not good seed. I had nearly all my seed to buy. Again 
in T913 I had a 12-acre field under turnips, at least I did ttiy best 
to grow turnips in it, but it was next thing to a failure. It cost 
j^io per acre to put them in, and the utmost value I could place 
on the turnips was £4 an acre, so I lost £72. This is one of the 
difficulties of estimating the cost of production. To which crop 
should the loss be charged? The following crop was common 
here, with hay to follow, and the field has been pasture since. 

The rent is a relatively small item when clay land is being 
cultivated, and unfortunately the cultivation is always most ex- 
pensive in a bad season. In 1918 my wages bill converted into 
money was more than four times my rent (in 1920 it was more 
than five times). With prices as they are at present the clay 
farmer can take the risk of cultivating, but when, grain is cheap, as 
it was in the eighties and down to 1912 or 1913, he simply cannot 
do it and pay his way. 

The newer varieties of oats do not do well on the clay. 
They grow much too thin and sometimes fail altogether. I had 
this experience in 1918 with “Record.” It was a Complete 
failure, and I had to resow 7 acres with common bere. Potato 
oats usually do well after lea if the land is in good condition, but 
by far the safest oats to .sow are Red Sandj', Scotch Birlie and 
Providence, or other small-grained varieties. They withstand 
grub and adverse weather conditions much better, particularly 
the Sandy, and this was found to be the case on heavy land 
all over the north of England in 1918. The straw from these 
varieties, especially the Red Sandy, is more valuable as fodder. 
I find it pays to have a change of seed from an earlier district 
every year. 

I generally sow 10 to 12 lbs. grey peas per acre with part of 
my oat crop. This invariably gives a good return, as much as 
3 to 6 bushels of peas per acre according to the season. You 
always have them in addition to the oats, and the oat crop is 
actually improved by them. They are a little troublesome with 
the binder if very thick, but before the days of binders it was 
a regular practice in the Aberdeenshire clay districts to grow 
peas amongst part of the oat crop, and they paid well. 

As mentioned before, common bere is a very safe crop to grow 
on clay, particularly on cleaned land, but must be sown very thin ; 
2] bushels per acre might give a very fine crop, while 4 bushels 
would be almost a failure. 

I find the best manure for the grain crop on clay is one part of 
sulphate of ammonia to four parts of superphosphate, sowing 3 to 
5 cwts. per acre according to the condition of the soil. 

I generally grow a few acres of beans, and if the ground is 
dunged before being ploughed in autumn they are almost sure to 
grow well, but do not always ripen so well or so early as one 
would wish. We want an earlier variety of bean. I can learn of 
no improvement on the common fieJd bean for 200 years. There's 
a chance for someone to prodp^ an earlier field bean ! 

By the continued use of baaic slag and lime great improvement 
has been effected not only in ihe quantity but also in the feeding 
value of the pastures. A few years ago I was using 4 to 6 lbs. of 
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cake per day for my feeding cattle all summer, with beans^ tares,, 
etc*, on the grass in autumn, and the best live weight increase 
I got from April to October was 2X)9 lbs. per day on two-year-old 
c»ttle* During the last three seasons (prior to 1920) I weighed 
average Jots of yearlings, and without any artificial feed they made 
1*9 lbs. per day on the grass from May to the middle of October. 
In 1920, 30 yearlings made 2 lbs. increase per head per day for 
five months. 

I get over 2 cwts. live weight increase per acre on my best 
wiki white clover pastures. This is exclusive of the winter graz- 
ing for sheep, which is considerable. 1 am also able to get all my 
lambs, and ewes as well, away fat by the end of October without 
any artificial feed at all, and I used to give them artificial regularly. 

buy wbolemouthed cast Cheviot ewes and breed them one 
season. I also buy lambs in good condition early in September 
and they go away fat off the pastures in November, also without 
any artificial feed. The average weight of the lambs in 1919 was 
54 lbs. and the ewes 75 lbs., all away by 20th November. I run the 
ewes and lambs thinly along with the cattle. The two together 
graze the pastures much more evenly than either do alone, and 
more value is got off the ground. 

The grass never fails, and the hay crop has never failed. It 
rarely comes under 2 tons per acre and goes up to 3 tons, and on 
one occasion yielded 3 tons 15 cwts. In 1919 a field of 13^ acres 
yielded over 40 tons of hay (baled in December), also an excellent 
aftermath and plenty clover. Cut again in 1920, the same field 
yielded over 30 tons of excellent hay with no additional manure. 

The record of this field may be interesting. When* ploughed 
up in 1915 it was an old and weedy pasture, part of it having 
been cross-ploughed out of stubble ten years previously and left 
in that condition to seed down itself. After a fair allowance of 
slag on the grass and an application of superphosphate and some 
sulphate of ammonia to the grain crop, it grew a good crop of 
oats. A second crop of oats in 1916 was a failure, yielding less 
than 2 qrs. per acre. In 1917 it was in turnips, was well dunged, 
limed, and plenty artificial manure was applied. Part of the 
turnips were fair, the balance being a failure. In 1918 it was 
sown with common here. This yielded 4 qrs. per acre. The 
seeds sown with the here were as follows: — 12 lbs. perennial,^ 
3 lbs. Italian, 10 lbs. cocksfoot, 6 lbs. timothy, t lb. rough- 
stalked meadow grass, 2 lbs. broad-leaved red, U lbs. late- 
flowering red, I- lb. alsyke, lb. common white and i lb. wild 
white clover all per acre. The here was early off and lO cwts., 
34 per cent, slag sown in autumn, 1918. 

I have a timothy meadow of acres. I have now cut it for 
twelve years. I dung it every .second year, and give it i to 2 cwts. 
sulphate of ammonia per acre the other year* This field has 
yielded from 10 tons up to 20 tons 4 cwts. — the latter in 1916 
when my grain crops were a failure. The average yield would 
be over 13 tons for the field. I have put down more timothy; 
when hay gets cheap it will do for feeding my young stock in 
place of straw, if I have to reduce the area under cultivation. 

You .see how bright the grass side of the picture is compared 
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with the cultivating side> and although it has paid me to cultivate 
clay land during the past few years; I have always done so with 
the main object of getting the land thoroughly cleaned and limed 
and into really good pasture, as I fear the heavy clays must 
always be largely in grass unless grain is comparatively dear, and 
that the only economic way to farm clay land may be to grow 
a large proportion of grass, and above everything else to grow 
good grass. I know of no class of land that is capable of more 
improvement in grass than real hard clay. With lime, basic slag 
and wild white clover most of it could he made to produce over 
2 cwts. live weight per acre on cattle and sheep in the summer 
grazing season. Very little of it is at present producing that 
amount 

I do not mean to say that nothing else but grass should be* 
grown, but when fields are being sown out the possibility of their 
having to remain in grass for some time should be kept in mind. 
You will not hit the grass you would like every time, and will 
always have some fields worse than others that you could break 
up and improve, and when you do decide to break it up again, 
the better the surface you have to plough down the better your 
prospects are for the succeeding crops. 

II. Ensila(;e. 

From what I have written it will be realised that wet weather 
and turnips have to me presented the greatest difficulties. On 
the otherhand, I have never failed to grow a good crop of beans, 
tares, peas and oats for eating green. 

In view of this I decided to try making this crop into silage 
for winter feed on the American method and to cut out turnips 
as far as possible. I visited several places in Norfolk where 
wooden silos had been erected, but I was not impressed by these 
for use in our exposed district, and decided to use reinforced con- 
crete. It is practically everlasting and entails no cost for upkeep. 
I was told silage would not keep in a concrete silo, but I was pre- 
pared to risk this, and early in 1918 I erected a silo of this material 
at one of my farms, where the only accommodation is a fairly 
large partially open court. The silo is 16 feet in diameter, and 
34 feet high inside, with walls 6 inches thick. The roof is also 
concrete, with an ordinary street man-hole cover let into it to take 
the bend of the blow-pipe for filling the silo. It was erected by 
a contractor in three weeks, the materials used being 60 tons 
crushed granite and sharp sand, 1 1 tons best Portland cement and 
about 30 cwts. steel for reinforcement There are five doorways 
5 feet high and 20 inches wide up the side of the silo next the 
buildings, and a fixed ladder for access runs up alongside the 
doorways, both being protected from the weather by a wooden 
shoot. Inside, the doorways are checked 2 inches at each side, 
and closed when filling as the material rises inside with half 
checked battens, 24 inches by 5 inches by 2 inches. The cost, 
including cartages, foundations, drainage, rain-water spouts from 
the top, and shoot for the material coming down into the turnip 
shed was £^00, contracted for in November 1917. 

8 



I92Xj CUiY FARMING IK ABERPEIK3HXRE, 

The 15-acrc field prepared for the silage crop of 1918 wasi after 
a yaval or second crop of oats. It was dunged 20 loads per acre 
the previous autumn and ploughed fairly deep, sown with 1 bushel 
beans, 2 bushels Scotch tares, ^ bushel peas and 2 bushels oats 
— the beans being disk harrowed ia, in March, and other seeds 
sown broad-cast and harrowed in a fortnight later along with 6 
cwts. superphosphate and 1 cwt, sulphate of ammonia per acre. 
The crop was quite a good one and the weight green was estimated 
at II to 12 tons per acre. It was cut and put into the silo in 
August. 

The ground was ploughed and grubbed by the tractor which 
had worked the cutter and blower to fill the silo. It was cleaned 
by a bastard fallow and got 2.} tons lime carbonate per acre, as it 
was my intention to sow wheat The weather broke, however, 
.and the state of the field became such as to make wheat-growing 
impossible, so I decided to take a second silage crop. The field 
had to be left until March 1919, when 3 bushels beans per acre were 
ploughed in, and a fortnight later i bushel Scotch tares, J bushel 
peas and 2 bushels oats were sown broadcast and harrowed in 
along with 4 cwts. slag and i cwt. sulphate of ammonia per acre. 
The summer was unusually dry, but the silage crop of beans, tares, 
peas and oats was found to weigh from 12^ to 14 J tons per acre, 
the average being about 13^^ tons. The season, August and 
September 1919, having been favourable, the fifteen acres after 
silage was cultivated or bastard fallowed, sown with wheat and 
produced a good crop in 1920. The grasses and clovers have 
been an excellent take and a hay crop for 1921 is assured. 

My experience of filling the silo in 1919 was as follows : — 
40 tons of clover hay, first year’s timothy and red clover were 
put into the silo in July. The silo was filled up with 160 tons of 
the silage crop of beans, etc. This second filling began on the 
19th of August, when there were pods at the bottom and flowers 
at the tops of the vetches. The total content of the silo was about 
200 tons. The loss from evaporation and percolation was 
estimated by me to amount to about 20 tons or 10 per cent., thus 
leaving 180 tons feed. By leaving the crop to dry a little after 
being cut my experience is that the loss in the silo is reduced to 
5 per cent, or the same result can be attained by mixing sufficient 
dry hay*or straw with the green material when putting through the 
cutter to reduce the moisture content of the silage to about 75 
per cent. 

The cutter and blower, driven by an ordinary tractor, cuts the 
crop into |-inch lengths and blows the material up a lo-inch 
galvanised-iron pipe over the top, through the man-hole into the silo, 
at the rate of anything up to 5 tons per hour. Buyers of cutters 
and blowers should be careful to get a cutter with not less than 
iS^inch throat and knives, as capacities of American cutters and 
blowers are based on green maize in American tons, which feeds 
and cuts much more readily than our mixture of beans, tares, peas 
and oats. I, unfortunately, had this experience, as I purchased 
an ii-inch cutter in 1918 and had to get it changed for the larger 
machine in 1919, and this requires a 20 to 25 horse-power tractor 
to drive it. 
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The filling requires no special skill, only a reasonable amount 
of care to see that the material is well tramped, particularly round 
the outsides, and that the doorways fit tight to exclude the air. 
A sheet of tarred paper or thin felt should be used behind the 
doorways if there is any doubt, as any air getting in will spoil a 
considerable amount of silage round about. For the same reason 
it is better to be tramped daily for a week or ten days after 
filling has finished as it will sink considerably, and in doing so 
tends to draw away from the sides and let the air down, causing 
waste. I have got over this difficulty by using a covering of 
6 inches of dry peat dust, and have no waste beyond the inevitable 
6 to 9 inches on the top ; below that there should be no waste. 

The labour required for filling the silo is as follows : — 

One man and two horses in the field cutting the crop with a 
mower. 

Three men and three horses with lorries carting in the crop. 

Two men forking on to the lorries in the field. 

One man attending hired tractor. 

One man feeding cutter and blower. 

Two men inside silo distributing and tramping the silage. (If 
a third could be spared so much the better.) 

If the field were any distance away, another man, horse and lorry 
would be required. On the other hand, if the tractor were owned, 
the attendant could feed the cutter. It is economical and saves 
the loss caused by the running off of the excess moisture to keep 
the mower going a day or so in advance to allow the crop to dry 
a little. By leaving intervals, say three days, between filling the 
silage gets time to heat and settle, and the silo holds, more, but I 
am sure the more economical way would be to have the silo 8 
or lo feet higher, and make a start and go ahead until it is full. 

I believe this is the method now being adopted in the United 
States, where a gang of men with a cutter and tractor fill a 
number of silos in a district. So long as the men can work 
outside, it can be filled wet or dry, and it is immaterial whether 
the silage heats or not ; both sorts are equally good. Should I 
build another silo, I will certainly make it 8 or lo feet higher 
than my present one. For convenience in feeding and ^to save 
extra handling the silo should discharge into the feeding or 
turnip shed, in which case the cattleman need never go outside 
in bad weather. 

I purposely avoid putting values on the cultivating, manuring,, 
seeding and filling, as costs are vexed questions, but individuals 
can calculate the costs as applicable to their own conditions, 
and compare them with the cost of growing turnips on clay land, 
keeping in mind that with a silage crop, such as I have described, 
they are dealing with a certainty — even with ordinary care — 
and that turnips on clay are problematic, even with the greatest 
care and experience. A man when feeding with silage can tend 
many more cattle than when feeding with roots. My man tends> 
sisfty cattle and forty pigs and has less than five hours* work daily. 

A series of samples was taken when filling the silo in 
and 1919, also when feeding to the stock during winter. The 
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following table (L) shows the results and also the value of silage 
for feeding compared with turnips^ : — 

Table I. 





Const I rr ENTS. 




Crop for Silage. 

Oil. 

Albu- 

minuids. 

Carbo- 

hydrates. 

Fibre. 

Ash. 

Moisture. 

Food 

Units. 

I. Clovery Hay 
and Rye-grass. 

•69 

3*3^ 

11*3^ 

11*68 

2*21 

70*72 

21*4 

II. 3 bush. Beans 

1 bush. Tares 

J bush. Peas 

2 bush. Oats 

*54 

2*36 

6-44 

4-08 

1*43 

8S>S 

• 

137 

111. Same mixture 
as No. II., 
taken from 
Silo in Dec- 
ember. 

1*01 

2-82 

8-53 

‘ 7*52 

1*45 

78-67 

18*1 

I\. Average Com- 
position of 

Turnips. 

•25 

roo 

6*00 

roo 

1 

1 

'75 

[ 

91*00 

i 

\". Same as No. 
11. , but calcu- 
lated with a 
moisture con- 
tent of 78 pel 
cent. ... 

*77 

3 '38 

1 

9*24 

S-8S 

2*05 

i 

1 

1 

1 

1 7870 

1 

1 

19*6 


No. I. is from the bulk of 40 tons of green rye-grass and 
clovery hay when being put into the silo in July. 

No. II. is from the bulk of 160 tons beans, tares, peas and 
oats all freshly’mown as they were put into the silo in August. 

No. III. is a sample drawn from the bulk of No. II. as being 
fed in December after being four months in the silo. 

No. IV. gives the average percentages of constituents in a 
crop of turnips, the figures given being for crude “and not 
digestible ’’ constituents. Of course the food values as given are 
only approximations, since it is admitted that until the more 
valuable constituents of albuminoids and oil are known the real 
food values cannot be given. It is interesting, however, to note 
that weight for weight the silage is much more nutritious than 
turnips — nearly double. 

In order to make a comparison, the percentages given in 
No. II. were recalculated on the basis that No. II., after having 
been in the silo until December, had the percentages of moisture 
shown in No. Ill, — namely, 7870. The recalculated figures on this 
basis are given in No. V. and show that there has been a loss 
of almost 2 food units by percolation. A sample of the liquid 

* These analyses were made by Dr. J, F. Tocher, Chemist to the Highland 
and Agricultural Society of Scotland. 
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as it percolated from the silo for about a fortnight after completion 
of filling in 1919 gave the following analysis 

Table IL 


■ 

Oil. 

Albumin- 

oids. 

Soluble Carbo- 
hydrates. 

Ash. 

Water. 

Food 

Units. 

Liqttid from SiJo 

0-39 

2 *08 

3-52 

1-57 

92-44 

97 


I have mentioned in another part of these notes that this loss 
can be avoided by allowing the cr^ to dry somewhat after 
cutting before putting it into the silo, m which case I am satisfied 
the food value of the matured silage from mixture No* II would 
be retained at 18 to 19 food units. 

The silage has no unpleasant smell, whether sour or sweet 
(/.r. heated or otherwise), and I have found no difficulty in getting 
the cattle to eat it. They take it greedily from the first, with 
absolutely no waste. In sea.son 1918-1919 I^fed it to store cattle, 
mostly in-calf heifers, commencing with 25 lbs. per head per 
day, and increasing the quantity to 35 lbs. along with l lb. 
fish meal and 1 lb. ground oats with straw, of which they 
consumed a fair quantity. They throve well and did well on 
the grass. I also tried the silage with m)’ cows in spring with 
excellent results. 

In season 1919-1920 I had forty-five weaned calves and fifteen 
in-calf heifers on the silage. They were taken off the grass on 
1st November, and started on the silage at once, getting 40 lbs. 
per head per day, fed at three times. This quantity seems 
to be about the limit, for small cattle at least, as the greedy 
ones showed signs of getting hoven with more, although they would 
eat more. As a matter of fact, never on any occasion was a 
particle left. They had all the oat straw they cared to eat, 
and they consumed very little comparatively, certainly less than 
half what they would have done with turnips, and much less 
than with the smaller allowance of silage in 1918-1919. 

They have access to water all the time, and drink quite a lot. 
No cake or meals were used until 1st January, when they got 
I lb. fish meal per head per day mixed with the silage. The 
older cattle and the stronger calves got quite fat by spring. The 
sixty were in one lot, as I had not the convenience for grading 
and dividing them up and naturally the strongest ones did best. 
After March the in-calf heifers were gradually drafted out, until 
at 1st April there was nothing left but the yearlings. On 1st 
May fifteen of the yearlings were put out to grass, and thirty 
average ones kept in to finish out the silage, wWch they did on 
iSth May, when they also were put out to grass. 

The thirty yearlings (fifteen bullocks and fifteen heifers) were 
weighed and marked in the presence of two well-known Aberdeen- 
shire farmers on nth May, and the average weight of the 
bullocks was found to be 4 cwts. 3 qrs. 15 lbs., and of the heifers 
4 cwts. I qr, 15 lbs. The average age was then under thirteen 
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months* The same gentlemen weighed them again on 4th 
October— 146 days later— when the result was that the bullocks 
averaged 7 Cwts. 2 qrs. 12 lbs., and the heifers 7 cwts. o qrs. 
5 lbs., an increase on the former of 305 lbs. and 298 lbs. on the 
latter, or just over 2 lbs. per head per day for the lot. This shows 
that cattle can do fairly well after silage, and also that they 
can do well on wild white clover pasture, on which they grazed 
all the time, and should dispel the idea a few farmers still have 
that cattle are not fond of clover and do not do well on it ! 

In feeding the silage it must be kept in mind that once a 
beginning is made a couple of inches require to be taken off 
all over the top every day or second day, according to the 
mildness of the weather, otherwise the silage gets mouldy. 
Should it not be all required in any season, a covering of chaff, 
peat dust, mill dust or such material put over it immediately you 
stop using it will make it keep over to next season ; in fact, it 
will keep indefinitely if the air is kept from it. You can, of 
course, refill above what is left over. 

The 1919 silage crop, it will be observed, followed three 
cereal crops in succession ; it was the best crop of the four, and 
^'ihe land was left free from weeds. On real clay land it is not safe 
to make up your mind to any fixed rotation ! I am of opinion 
that the silage crop could be grown for a number of years in 
succession on the same ground. My silage crop for 1921 will be 
in an oblong field of 15 acres, at the top end of which the 
buildings and silo are situated. This field, which is poor red 
clay, “ putty at one season and bricks at another,'’ was poor grass 
and has been poor oats two years in succession. During the past 
forty years it has not grown one good crop of turnips, but I have 
no doubt whatever that, with a fair application of farmyard 
manure and some artificial manures in spring, a 10 to 13 
ton crop of silage is assured, and with 4 bushels beans per acre 
in place of 3, and a favourable season, I am hopeful of ultimately 
getting the silage crop in this field up to 16 or 18 tons per acre, 
which would equal in feeding value 30 to 40 tons of turnips. 

I do not suggest that on farms where turnips can be grown 
with regularity and success silos should be built, but were it not 
for the initial cost it would seem to me that silos on heavy 
soil farms would soon become fairly common, and there is no 
doubt that on practically any fair-sized dairy-farm they would be 
a great asset, especially if large enough to provide a reserve to 
carry over such a summer as 1919, when they would have served 
to tide over the shortage of grass. I had no scarcity of grass 
on the clay. The silage kept my cattle until the grass was well 
up; and it was the best grazing season I ever hsid. Silos at 
dnee provide a freedom of cropping impossible with turnips, 
and save a lot of carting in winter when land is wet. Moreover^ 
the nature of the crop enriches the land. 

Of course concrete silos cannot be removed, but once their 
value is recognised they may on suitable farms become a 
scheduled improvement under the act In my own case I am 
satisfied I can write off the cost in three or four years. Some of 
my friends in Northumberland, who started building after me 
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in the spring of 191S, h«ve erected their third concrete silo^ ig feet 
by 40 feet, holding nisarly jco toiis each. This ie on cattle-and 
sheep«feeding farms, and they consider the greater svccess has been 
with the sheep. 

The use of the silo makes possible, and in my experience 
profitable, the cultivation of land which otherwise it would not pay 
to break up. 


COMMON WEEDS.^ 

William G. Smith, B.Sc., Ph.D. 

Edinburgh and East of Scotland College of Agriculture, 

Weeds may be described as plants growing in the wrong place. 
They need not be useless or harmful plants, but if they enter into 
competition with a crop plant, so as to interfere with the roots in 
the soil, or the leaves and stems in the air, then measures must 
be taken to remove them. The popular opinion that arable land 
dirty with weeds is a sign of careless farming is on the whole 
correct, though it is true that some soils are favourable to weeds, 
or it may be that the careful farmer is struggling through thf,^ 
proverbial seven years’ weeding that follows one year’s seeding. 
There are, however, other reasons why it is necessary to keep the 
land free from weeds if it is to produce the best possible crops. 
It is easy to see that a rank growth of weeds smothers the crop, 
and even a little knowledge of plant nutrition will convince that 
the weeds are using up valuable plant food. The bad effects 
extend to the crop sold away, for no buyer will give the highest 
price for corn mixed with weed seeds, and a farm producing dirty 
corn will soon get a bad name. If the farmer tries’ to overcome 
the defect by extra screening, the saleable grain is reduced and 
he is left with a quantity of hen corn or pig food, and a consider- 
able risk that the weed screenings will return to the land carried 
in the farmyard manure. The presence of weeds in seed-corn is 
even more serious — say in oats from Scotland, a source of revenue 
not to be despised by the enterprising farmer. The buyer of 
seeds nowadays is much more careful about weeds, and there 
is a more careful scrutiny of seed samples through the seed- 
testing stations, so that an adverse report as to impurities is sure 
to affect the price offered. Clean land is necessary to produce 
clean samples of rye-grass and turnips, and if this can be attaint 
only by slow and costly hand-pulling of weeds, the grower 
will soon lose any extra profit from saving seed. These notes 
on weeds refer especially to Scottish farms, and are based on 
observations, supplemented by useful material culled from various 
sources. Weeds have often been written about, yet within recent 
years something has been added to knowledge. One of the more 
recent works of reference is H. C. Long’s text-book,* which may 

^ This is the first instalxnent of an article on the subject, which will be 
followed by articles dealing with other farm pests. 

H. C. Common Weeds of the Farm and Carden, 450 pages, 

103 illustKlsdioile ^ plates, etc., 3 plates illustrating seeds of 76 weeds, and 
bibliOjgt]S|i^. London, John Murray. 1910, 
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be regarded as a complete record of weeds up to date. It includes 
full descriptions, with illustrations, of the more widespread British 
weeds arranged in botanical order, while the recommendations for 
prevention and treatment of weeds in arable land and grass land 
summarise the information contained in a number of earlier works 
quoted in an extensive bibliography. Professor A. N, M‘Alpine*s 
unique acquaintance with Scottish farming is the foundation for 
numerous contributions.^ A noteworthy book on weeds has 
appeared while the present paper was in preparation. Miss 
W, E. Brenchley, botanist of the Rothamsted Experimental 
Station, has broken new ground ^ as the result of what is probably 
the widest survey of weeds yet attempted. The conclusions pre- 
sented are based on a weed analysis of hundreds of fields ; for 
instance, the field or creeping thistle was recorded in 812 fields. 
The counties examined are in central England, but the results 
may be applied in other parts of Britain, and they have been used 
here, as indicated in most cases by acknowledgment. This survey 
has thrown new light on the association of certain weeds with 
heavy, light, chalky or other soils, also on the weeds that follow 
particular crops, and other weed problems have been subjected 
to controlled experiments at Rothamsted. 

The illustrations used have been supplied through the courtesy 
of Miss Brenchley and Mr. H. C. Long, and their respective 
publishers, also of Messrs. Blackie & Son for the Standard 
Cyclopedia. Our acknowledgments are extended to these all 
the more because illustrations greatly simplify the not too easy 
task of describing plants in simple language. 

Colonisation of Bare Land. — A field, garden or other recently 
upturned land becomes in time populated with plants. If the 
soil is good, colonisation occurs soon, but if it is subsoil, for 
instance, a spoil bank, a longer time is required. An examination 
of the plants on recently turned soil reveals a definite succession. 
During the first summer the conspicuous plants are annuals, 
whose shoots flower once then die away, leaving only seed to 
propagate the race. Closer inspection will show, in addition, a 
number of non-flowering plants which during the first autumn, 
winter and spring will continue to grow and prepare for flowering 
in the second year or later. By the second summer the grpynd 
is largely occupied by perennial plants, adapted to survive many 
years and to produce many crops of .seeds. The annuals will be 
limited to bare spots where their seedlings can find a place. This 
process, repeated for a few years, results in the herbage seen in an 
old grass field where the plants are almost all perennials. Allow- 
ing the arable fields to run wild or “ tumble down to. grass ’’ was 
a feature of old-fashioned farming, and can still be found in a 
few outlying districts. 

Arable land under regular cultivation offers facilities for weed 

^ A. N. M ‘Alpine and R. Patrick Wright, Weeds and Weeding. Transi 
Highland and Agricultural .Society of Scotland. Fifth Series, vi., 1894. 

A. N. M‘AIpine, Articles on Weeds in Standard Cyclopedia of Modem 
Agriculture. 12 vols. London, Gresham Publishing Ca 1908 to 191 1. 

* W. E. Brenchley, Weeds of Farm Land. 239 pages, 42 illustrations. 
London, Longmans, Green & Co. 1920. 
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development* but on the other hand it presents difficulties. The 
soil is probably fertile, so that new plants root quickly, and as 
arable land lies for months without crops or thinly covered, the 
weeds have free exposure to light. On the other hand, the regular 
sequence of ploughing or cultivation operates against the weeds. 
No plant can become a noxious weed unless it is prolific in seeds 
or in some other mode of propagation. Hardiness against seasonal 
changes, and capacity to survive the competition of the crop 
plants are also necessary. This accounts for the limited' number 
of really serious weeds, say about lOO, in comparison with the 
total number (say about 1500) of Scottish plants. Many plants 
called weeds occur on waste ground, or along roadsides, but only 
now and then do they become abundant weeds in fields. The 
stubborn resistance of the commoner weeds lies in some feature of 
their structure, hence in dealing with them it is important to find 
out the stages in their life history when they are weakest. 

How Weeds readi the Land. — The origin of the plants that appear 
on newly turned land is to be sought in two directions : they arise 
from seeds, etc., conveyed to the land, or they were in the land 
already. Natural colonisation, say of a spoil heap, depends on 
such agents as wind that blows seeds, etc., animals that carry 
burrs or sticky seeds on fur, wool, or feathers, or birds that eat 
seeds and disperse them with excreta. In the case of ploughed 
land, colonisation is often much quicker, as in the following 
example. A small field was ploughed out of the natural grass of 
a hill farm, where the nearest cultivated land, the shepherd’s garden^ 
is about half-a-mile away, while a neighbouring field of old plough- 
land had not been broken up for about fifty years. The new field 
was ploughed up in early winter, again in spring, anti a crop of 
cabbages for sheep was raised on artificials alone, no farmyard 
manure being applied. An analysis in the following September 
showed abundance of weeds belonging to 23 species, including 
grasses. Twelve of these were recognised in the surrounding 
natural grassland. The remaining eleven included hemp-nettle 
(very abundant), three species of polygonum (abundant), spurrey, 
field pansy, small lady’s mantle (common), and some plants of 
timothy, tall oatgrass, spear thistle, and silverweed. The only 
explanation for the occurrence of these weeds was that hay and 
oat-straw were brought to the hill farm and fed to sheep netted in 
the new field during the previous winter. 

The following ways by which arable land may be colonised 
have been established after reliable observations : — 

{a) Farmyard Manure . — Experiments have proved that large 
numbers of weed seeds pass uninjured through the 
digestive system of farm animals. In one case out of a 
known number of seeds mixed with a cow’s food 51 per 
cent, of ribgrass plantain and 26 per cent, of mayweed 
were afterwards germinated from the excreta.^ The 
experiment of burying weed seeds in packets of farmyard 
- manure in the cattle courts has often been repeated, and 
considerable numbers of seedlings have appeared when 

^ See also W. E. Brenchley, Weeds of Farfn LandSy pi 74* 
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the contents of the packets were mixed with soil. Most 
gardeners and allotment holders could give examples of 
weeds new to the ground being introduced with a load of ’ 
farmyard manure ; in our own experience thousands of 
goosefoot seedlings arose in this way. The greater pre- 
valence of weeds in fresh manure, not'^rotted, is too often 
observed to need experimental proof. 

(/;) The Threshing MilL — Even in a clean ^ppop it is astonishing 
how many weed seeds appear in th^^creenings. These 
are not easily disposed of, and generally they are 
either collected into heaps, left in the stackyard, or 
wheeled into the manure heap. In each case there is a 
considerable risk that many will return to the land. 

fr) Hay-loft sweepings containing weed seeds are equally hard 
to get rid of. Sometimes they are used to sow temporary 
or permanent grassland, so that good seeds and noxious 
ones all go back to the land. 

{d) Seeds used for sowing may contain impurities. The 
smaller seeds such as grasses and clovers may be obtained 
from land not perfectly clean, so that weed seeds are also 
harvested. If the weed seeds are about the same size 
as the true seeds, it is not easy to clean the bulk, and 
cleaning is expensive. What becomes of the cleanings ’i 
** It does not follow that every impurity in seed corn is a 

weed, but docks, sorrels and geraniums are common 
noxious weeds that may often be found in samples. 

{e) Feeding stuffs may convey weed seeds, as in the fodder for 
sheep already referred to. 

(/) Mud carried on carts and implements has been shown to 
convey seeds from one part of the farm to another. 

iLnnual Plants occorring as Common Weed8.~-It is more important 
for the grower of plants to be able to read the life history of 
a weed than to know its name, though a name is useful. Any ^ 
plant may become a weed if conditions are favourable, and in 
a new country new weeds will be found. The treatment of weeds 
becomes simpler when it is noted thatmany common weeds of 
arable land are annuals, or the seedling plants of perennials that 
may be checked by the same operations as for annuals. There 
are, however, certain perennials that are pernicious weeds (butter- 
cup, creeping thistle, coltsfoot, dock, twitch or wrack grasses, etc.) 
and require special treatment, according to their mode of growth. 

Annual weeds may be distinguished by one or more of the 
following features ; — 

(1) A simple root system, generally a taproot with lateral 

rootlets and fibres, but sometimes there is a mass of root- 
lets without any distinct taproot. Seedlings of perennials 
also show the simple root in the j^ounger stages. 

(2) The vegetative system consists mainly of leaves, frequently 

forming a rosette close to the ground. Leaves and roots 
supply the needs of the young plant, and stems only 
appear later as erect branches or trailing shoots that bear 
the flowers, 
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(3) The flowering branches appear early in true annuals, often 

within a few weeks after the leaves, and they continue to 
bear flowers and to ripen fruit till harvest or till cut 
down by frost. 

(4) Annual plants flower only once, and the flowering period 

generally' finishes before winter, so that during winter 
only seed remains. This is not universally true in the 
open Brit^ winter, because several annuals (chickweed, 
groundseWtc.), probably autumn seedlings, remain green 
all winter. Seedlings of biennials and perennials often 
maintain growth during the winter. 

There is no hard and fast line between annuals and perennials. 
Any annual may become perennial if flowering is prevented, thus 
the annual poa grass becomes a perennial on a lawn constantly 
mown, and other annuals may be long-lived on a closely grazed 
pasture. Some weeds, such as horse daisy, in favdlirable places 
continue to produce new shoots from the base, so that the plant 
may flower for several years, though each shoot dies away after 
flowering once. In first-year grass mixtures, weeds like geranium, 
corn pansy, field madder and the spear thistle form leafy plants 
one season, which flower after remaining green all winter. 

Flower colour has been adopted in grouping the commoner 
annual weeds in the following descriptive notes. Weeds can J^e 
recognised by their seedling and older leaves, but this is better 
done by experience gained by personal observation of the living 
plants. It is nearly impossible to describe leaf-form in simple 
language, and leaves vary so much in size, and even in shape, 
according to soil and season, that the illustrations onl)^ partially 
suffice. The flower is the natural basis of all botanical classifica- 
tion, because the flowers though variable are less influenced b)’ 
external' conditions. It is usual in describing plants to follow the 
botanical system,^ but a grouping according to colour may be 
convenient for those interested in weeds alone. The descriptive 
notes are intended to aid in identifying the weeds ; treatment and 
prevention are dealt with later. 

I. — Annual Weeds with Yellow Flowers. 

Charlock, Bunch and Wild Turnip.- The common yellow weed of 
arable land is also known as skellies, ketlock, wild mustard and 
by many another name, according to the district. The local name 
generally covers two or three distinct plant species, which vary in 
abundance from field to field. They all bear a resemblance to 
turnip, but can be identified by attention to the differences given 
below. 

Charlock (Fig. i) is one of the “Brassica'' family, which 
includes mustard, cabbage and turnip. The botanical names 
Brassica arvensis, Sinapis arvensis, and others used lead to some 
confusion, but they indicate the same plant species. Charlock has 
lemon-yellow flowers, similar to those of white-fleshed turnips, but 
differing from the orange-yellow flowers of yellow-fleshed turnips. 

' .See H. C. Long, Common Weeds of Fartn and Garden. 
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A distinguishing feature of the flower is the green sepals spread 
out horizontally (Fig. i (/) and Fig 2 (/). The fruit is like that of 
turnip, a long narrow capsule with a terminal beak, and the ripe 
fruit splits from bottom to top, so that charlock is distributed 
mainly by seeds. The seeds are very like turnip seed, not easily 
distinguished by skin-colour, but charlock seeds have a strong 
flavour of mustard when chewed, whereas turnip seed has mainly 
an oily taste. Charlock leaves are rough, not so much from coarse 
hairs as in runch, but 
because they are 
crinkled in texture. 

The earlier leaves at 
the base of the plant 
are somewhat lobed, 
but the higher leaves 
are not lobed or only 
slightly, thus differing 
from the upper lobed 
leaves of runch. In 
the young stage, at 
the turnip - thinning 
season, turnip leaves 
are about equal in 
length and breadth, 
whereas charlock has 
the blade about twice 
as long as broad. 

Runch {Raphanus 
raphan is trn in) has 
leaves distinctly rough 
with hairs especially 
on the lower surface 
The larger basal leaves 
are more lobed than 
charlock or turnip, the 
blades being about 
twice as long as 
broad, and the upper ^ -charlock root system, iowi^r 

leaves are also lobed i^^^ves, etc. 

The flowers are lan»er ^^ower, petals iemo\ed to show sepals ; { 2 ) petal ; 
and paler than char- Urn oj Ag,uu/tuu) 

lock, sulphur - yellow 

or whitish, sometimes streaked with blue. The fruit is the best 
distinction. When young it is not unlike charlock and other 
“ Brassicas,” but as it matures the fruit becomes “ beaded *’ (see 
Fig. 2), and the beak remains thin and slender. The beaded 
appearance is produced by the fruit segmenting across, so that 
each seed, enclosed in a segment of the fruit wall, becomes 
separated from the next segment by a thin cord ; this is better 
seen in dry fruits than in green ones. At maturity the fruit breaks 
up into pieces of one or more ‘‘beads” each containing a seed, so 
that runch is dispersed by one-seeded pieces of fruit, not by .seeds 
as in charlock. The runch “beads,” being larger, are not so likely 
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to occur in turnip and other small seeds, but are frequent im- 
purities in oats and other grain, and because of their size they a^re 
not easily screened out The runch fruits are straw-coloured, the 
seed inside being light brown, like that of garden radish, and 
larger than charlock or turnip seeds. 

Wild Turnip {Brassica spp.). — This weed is not so common, 
although a considerable number may sometimes be found in look- 
ing over the late-flowering yellow weeds in autumn, in turnip or 
potato crops. The flowers and leaves are variable, the fruit is of 
the ‘‘ Brassica ” type. The leaves are usually smooth and waxy, 

and it has been noted 
in spraying for char- 
lock and runch that 
the spray did not 
adhere, so that the 
wild turnip plants 
survived when the 
rougher-leaved yellow 
weeds were destroyed. 
The origin of the wild 
turnip may be impur- 
ities in seed, or the 
small turnips left from 
a previous crop, or the 
“ rogue turnips which 
‘‘neck'’ and do not 
form tubers; flowering 
plants from these 
sources would produce 
seed for lat6r years. 

Charlock and 
runch occur on ever) 
class of soil and in 
every crop. Accord- 
ing to Miss Brench- 
ley's observations in 
England, charlock is 
FIG. 2. — RUNCH, BASAL LEAF, FLOWERS AND Commoner on heavy 
BEADED FRUIT. soils and not quite 

(/) and {s) Charlock flower and fruit {Standard SO frequent on lighter 
Cyclopaedia of Agriculture). soils; it flourishes 

better in oats and 

wheat than in other crops. Several Danish observers record 
runch as partial to soils deficient in lime and other bases, 
whereas charlock follows the more basic soils, but its frequent 
occurrence in the same field with runch seems to indicate that 
charlock is not too particular as to soil. The seeds are difficult 
to kill. Many cases are recorded of charlock appearing on 
land ploughed from old gras.sland that has been in grass thirty 
or more years. The seeds are not likely to be carried by 
wind ^because of their size and shape, hence care should be 
taken not to convey them to the field with farmyard manure. 
As annuals they are dealt with by the general mcthod.s 
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described later. Good results have been obtained by spraying 
methods. 

The order Compositai is represented among the yellow-Howercd 
annuals by the following four common weeds : — 

Oroundsel (Senecio %mlgaris) is a persistent weed on all kinds 
of soil Amongst the crops, it is more likely to be troublesome 
in young grasses and clover. 

It is a shallow- rooted annual 
with deeply cut leaves and a 
stem about a foot high. It 
grows so rapidly that from 
early in the year till late in 
autumn flowers, seeding heads 
and seedlings may be found, 
hence the weed is not easily 
checked. The flower-heads 
are small, i-inch diameter, 
and without the conspicuous 
marginal florets seen in rag- 
wort, the perennial weed 
Senecio, The one - seeded 
fruits arise from each floret 
in the head, and are pro- 
vided with a downy pappus 
which assists in dispersal by 
wind. The small ribbed fruits 
(^-inch long) without the 
pappus have been found in 
the crops and excreta of 
birds, also in mud and in 
manure. The weed is checked 
by frequent cultivation. It 
is not specially sensitive to 
spraying with copper salts, 
but is severely damaged by 
kainit or common salt. 

Sow Thistle {Somktis 
olerateus) is a tall weed with 
conspicuous yellow flowers, 
often standing above the corn 
(Fig. 3). The annual species closely resembles the perennial one 
\Sonchus arvensis\ but it has a deep fleshy taproot with abundant 
milky jufee, and is distinct from the widely creeping ** wrack-like ** 
underground stem of the perennial. The large yellow flower-heads, 
the slightly spiny leaves, and the tall hollow stem with milky juice 
make identification of the sow thistles fairly easy. The seeds or 
fruits are brown, fairly large ( Jth inch long), flattened and provided 
with a downy parachute, but as this is easily detached and the 
fruits rather heavy, they are not probably carried very far by 
wind. When sow thistle occurs in corn it is easily seen, so that 



FIG. 3. — ANNUAL SOW THISlLb. 
( Sonc hit s olerateus, ) 

(riiolo by 11. C. Lon^,) 
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hoeing or hand-pulling before flowering may be used to check it ; 
if this is not done till flowering has begun the uprooted plants, 
like most Compositai, will probably ripen their fruits before 
being dug up. 

Nipplewort {Lapsana communis) is hardly a noxious weed, but 
it is common about gardens and waste places, and inquiries as to 
its name are frequent. It may grow as tall as sow thistle, but is 
distinguished by the thinner, harder stem with only traces of milky 
juice, the less lobed leaves, and the much smaller flower-heads, 
J-inch diameter.. The long slender fruits may be found in grass 
seeds. 

Com Marigold {Chrysanthemum segetum) is like ox-eye daisy 
or horse gowan, but has all parts of its flower-head orange-yellow ; 
the ox-eye and other large-flowered daisies have a yellow centre of 
closely crowded disc florets, surrounded by a fringe of long white 
ray florets. Corn marigold is a conspicuous weed with its large 
flower-heads, about 2 inch diameter, borne on long stems as high 
as the corn. As a weed it is uncommon in the Lothians and other 
intensively farmed districts in Scotland, but in the upland glens of 
the Highlands and among the smaller western farms {e.g, Argyll- 
shire) corn marigold becomes a serious weed. It is favoured by 
light sandy or gravelly soils deficient in lime, so that, like spurrey, 
it may be regarded as an indicator that the land requires basic 
manures, lime or basic slag. That it can be suppressed by liberal 
manuring and good cultivation, including frequent root crops, can 
be seen by its scarcity in the fields of the more progressive farmers. 
The effect of manuring may not be seen immediately, because the 
yellow barrel-shaped and ribbed fruits or “seeds*’ are produced 
abundantly, and are known to preserve their vitality in the soil for 
years, hence the value of frequent cleaning crops. 

Yellow lllayweed, a variety of scentless mayweed {M aivkavia 
inodora), has no white marginal florets, hence the flower-heads are 
greenish-yellow (see Mayweed, under white-flowered annuals). 

II.— Annual Weeds White Flower.s. 

Horse Daisy, Horse Gowan, Chamomile or Mayweed. The North 
Country name of horse gowan includes all the large-flowered 
Composites with a yellow centre and white fringing ray florets, as 
distinct from the smaller flower-heads of the true daisy or gowan. 
Excluding the ox-eye daisy or marguerite, a tall perennial of 
grassland and grassy places, there remain four annuals which may 
be weeds in arable land. All four are so similar that experienced 
botanists may confuse them. The weeds have the same finely 
divided leaves as the true chamomile, a perennial medicinal herb 
sometimes cultivated in gardens for its sweet-smelling flower-heads, 
but none of the weeds have the scent so strong. 

Scentless mayweed {Matricaria inodora) is the commoner 
weed. It has little or no scent when crushed, and the tiny fruits 
are four-angled. A variety in which the white fringing florets are 

22 



1921] 


COMMON WEED^. 


absent was a rare plant thirty years ago, now it may be found in 
almost any stackyard or about field gates often in great 
abundance. 


Wild chamomile or scented mayweed (Matricaria chamomilla) 
has a faint odour of chamomile, and is not so common (Fig. 4). 


These two species of 
Matricafia have the 
ripening flower - heads 
with a cavity inside. 

Corn chamomile 
(Anthemis arvensis) has 
a faint smell of chamo- 
mile, but is distin- 
guished from the wild 
chamomile by the flat- 
tish solid flower - head 
and the numerous small 
chaffy scales embedded 
amongst the disc florets 
(Fig. 4 (/) and (2)). The 
fruits are conical, with 
wart-like knobs. 

Stinking chamomile 
[Anthemis eotula\ with 
a strong offensive odour 
when bruised, is an 
uncommon weed except 
on heavy land. 

These horse daisies 
are comparatively 
shallow-rooted and are 
fairly well kept in check 
by vigorous cultivation 
and cleaning of root 
croj^s. They do not 
thrive in tall corn ex- 
cept in thin places and 
round the field margins. 
As they tend to grow 



vigorously in stubble 
after harvest, even with 
severe night frosts, they 
tend to become aggres- 
sive in first year “ grass 
seeds.” The fruits 


Fu;. 4. — WILD CHAMOMiLK (MaiHmria 
chamofmiIa\ leavls and 1? lowek-heads. 
(/) Four florets, each with a scale, of true Chamomile 
{Antkewis {3) Mai maria florets, no scales 

except near maiginof head. {Staz/dard Cydopcedta of 
Agriculturf,) 


occur as impurities in clover seed. 


duckweed (Stellaria media), -The name chickweed is used for 
several species of plants, which have a dwarf growth, small white 
flowers and seed capsules containing minute rough seeds much 
liked by birds. They are included here amongst the annual 
weeds because they begin to flower in the seedling stage as many 
annuals do, though they have some features of ixsrennials, 
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Common chickweed with smooth bright green leaves may be 
found all the year round on any cultivated ground, generally 
flowering profusely and producing numerous seeds even in winter. 
As a weed it becomes more conspicuous in root crops, in turnips 
left in the field in winter, or among potatoes left for some weeks 
after the haulms have died. The seedlings appear at any time in 
the year and soon branch to form tufted plants with long branches 
trailing on the ground and sometimes rooting, so that if left 
undisturbed a single plant will cover a square foot or more. The 
rapid growth enables chickweed to become a weed in root crops ; 
new plants spring up after the last cultivation of the crop, and 
flourish because so many other weeds have been destroyed in the 
cleaning. The seeds are common impurities in clover seeds, thus, 
intro^cing the plant into young grass mixtures, but it does not 
persik as a weed amongst the older grass. 

Moufl6*ear ChiiAweeds (Cerastium\ also common impurities in 
clover seeds, flower within the first season like annuals, but the 
creeping stems may be found in old grassland, hence they are 
perennials ; more than one species is often present. Mouse-ear 
has hairy leaves and stems, while true chickweed is smooth 
except for a line of hairs on the stem, a feature that distinguishes 
Stellaria media from other stellarias. The white flowers have five 
petals, each split almost into two in chickweed, but only notched 
in cerastiums. The latter have fruit capsules twice as long as 
the calyx and with lo teeth ; the chickweed has shorter capsules 
with 6 to 8 teeth. The chickweeds are shallow-rooted plants to be 
treated by vigorous cultivation, but are not easily eradicated 
because new seedlings soon come up. 

Sptmy {Spergula arvensis), often called “yarr/’ belongs, like 
the chickweeds, to the order CaryophyllaceJt. It has minute white 
flowers that open only in sunshine and are not conspicuous, so 
that the plant might be grouped amongst those with greenish 
flowers. The plant is about one foot to eighteen inches high, but 
it grows so rapidly and forms such close tufts that it can smother 
any young crop. The leaves are narrow, and the uncommon 
arrangement of twelve to twenty at each node is almost sufficient to 
identify this weed (Fig. 5). Spurrey is rough and sticky, with an 
unpleasant smell, very strong when large rank patches die down 
towards autumn. Numerous seed capsules are produced, each 
containing the characteristic seeds (^V-inch diam.), black and 
flattened, with a white rim or “ halo.” When spurrey is common, 
the seeds give a distinct black colour to the threshing mill 
screenings. They are said to be good food for poultry. Spurrey 
is more abundant on moory, sandy or light soils, especially acid 
soils deficient in lin^e. In Miss Brenchley’s investigations, spurrey 
was observed 218 tildes, never on chalk or calcareous soils, often 
dominant on sandy land, and common on reclaimed peat. The 
recommendation to apply lime against spurrey has sometimes 
succeeded, but other experiments have not led to a cure.^ Where 
the land contains many seeds of spurrey an immediate disappear- 

^ See H. C. Long, Common Weeds^ p. 74. 

24 



COMMON WEEDS. 


ance is not to be expected, but a dressing of lo to 20 cwts. of lime 
pw acre, or lo cwts. basic slag, would be a good beginning towards 
im{jroving the general fertility. Spurrey is not often abundant 
on well-farmed land, because it is suppressed by the better crops 
of com, and probably to some extent by other weeds that do not 
thrive on acid s6il. Spraying with copper sulphate (5 lbs. per 
10 gallons witer, or even 3 lbs.) has been found effective in pr<;- 
venting the weed seeding. Sheep grazing has been recommended 



l IG. 5.— srURRi-V (Sperguia aruonts). 
( Pf^eedi of Farm Landy W. K. Brenchley. ) 


for excessive spurrey in young grass, but unless the land is heavily 
stocked the sheep avoid the spurrey. 

Cleavers {Galium aparine), also known as goosegrass, run- 
the-hedge, and sticky willie, is the familiar climbing plant of 
hedgerows, which sometimes becomes a noxious weed in corn 
crops. The white flowers are small and easily overlooked. The 
plant reaches the light by growing over other plants, retaining its 
hold by the numerous squarish branches beset with rough hooked 
hairs, thus differing from the bindweeds which twine round and 
round the support. The flowers and leaf arrangement are those 
of the bedstraw ordea (Fig 6). Each flower produces one or two 
fruits, and the whole plant is covered with them in autumn. The 
fruits are “burrs,” about J«inch diameter, closely covered with 
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hooks, and thu.s carried far and wide by animals and man. The 
wool of sheep may be considerably depreciated by tangled 
branches and burrs picked up in hedgerows and waste places. 



KIG. 6. — Ltfly CLEAVERS, WITH SEEDLING (UOTH SLIGHTLY 

reduced), and flower (natural size). Right, field 

MADDER (slightly REDUCED) AND FLOWER (viOLET- 

coloured), natural size. 

(CtmiiUH IVuds, H. C. Long.) 

The rough burrs are Common impurities in poorly screened seed- 
corn, while in grasae$ and clovers the fruits, rubbed down, with 
the hooks reiHoved, are not uncommon. Cleaver fruits in seed 
may be rej^oved by running the seed over a rough cloth, to which 
the burrs attdc. 
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Wild Carrot {Daucus carota\ has hooked fruits, not unlike those 
of cleavers ; these are included amongst the list of noxious weeds 
in samples of grasses, clovers and other seeds, and are frequent 
impurities either in the rough hooked state or with the hooks 
rubbed off. Carrot has a strong tap-root, probably the parent 
form of the cultivated plant, and a rosette of large leaves that are 
much cut up into small leaflets and lobes. The flowering stems 
appear either in the first or second year, and bear crowded umbels 
of small flowers, white with a tendency to purple. In the fruiting 
stage the outer branchlets curve inwards, so that the whole 
flower-head has a characteristic “bird-nest"' appearance. In 


Scotland the carrot is not 
seen as a weed except on 
the lighter coast soils. It 
may appear in young grass 
from seeds present as an 
impurity. If it occurs in 
older grassland it is eradi- 
cated by spudding before 
flowering, and winter graz- 
ing is also a useful check. 

Pool’s Parsley 

cynapium J, belonging to the 
same order as carrot, has a 
reputation of being poison- 
ous, but it is rarely a serious 
weed, though not an un- 
common one. The plant 
is an annual with a long 
tap-root, stem fully a foot 
high, and leaves finely 
divided like those of the 
garden parsley when 
flowering. True parsley 
has a distinct odour of its 



own, and yellowish flowers ; j.—shkpherd’s purse. 

fools J)arsley has white (Stattdu>U Cychpudm 0/ Agricul/ure.) 
flowers and the bruised 


leaves have a strong, rather disagreeable odour. The white flowers 
of fool’s parsley are borne on open umbels, not closed, as in wild 
carrot. Each flower produces a double fruit, nearly egg-shaped 
while entire, but when the two fruits are separated ^n cleaning, 
one side is flat and the other has five ridges ; they are about three 
times the breadth of true parsley seed, which is sometimes sown 
in grass mixtures as sheep’s parsley. The absence of hooks dis- 
tinguishes fool’s parsley fruits from those of carrpt. 


Shepherd’s Purse {Capsella bursa -pastoris) is a common weed 
on all soils, but not often a pest, except in gardens. The flowers 
are small and white, with four petals, but the plant is easier to 
recognise by the broad purse-like fruits (Fig 7). Abundant 
minute yellow seeds are produced, and at any time of the year 
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may give rise to seedlings whose first leaves form a rosette close 
to the ground. Amongst young grass seeds, these rosettes may 
occupy the ground to the exclusion of more useful herbage. 
Flowering and fruiting follow quickly, so that new crops of seeds 
arc soon being dispersed. The plants are shallow^rooted and easily 
destroyed by surface cultivation, but new seedlings soon appear. 
This weed belongs to the order Cruciferae, flowers with four petals, 
and like most weeds of this order it harbours “ finger and toe 
fungus, thus infecting the land for crops of turnips and cabbages. 
Shepherd's Purse often bears the “ white rust of Cruciferae 
{Cystopus candidus) and another parasitic mildew {Peronospora 
parasitica). The former occurs as deep white crusts on the stems, 
leaves and flowers, the latter is a greyer, less dense mildew ; both 
of them may be transferred to seedlings of cabbage, wallflowers 
and other Cruciferae. The frequency of these parasitic diseases is 
additional reason why efforts should be made to keep shepherd's 
purse in check near seed-beds. 


THE INFLUENCE OF MAN ON ANIMAL 
LIFE IN SCOTLAND.^ 

A REVIEW. 

Prof. J. Arthur Thomson, M.A., LL.D. 

For many years Dr. Ritchie has been studying, in the scanty 
leisure of a busy life, the hand of man on the animal life of Scotland. 
He has utilised a vast quantity of old records, not only in print, 
but embedded in peat mosses and the floors of caves, and he has 
done this so thoroughly and so judiciously that it will never need 
to be done again. Leaves may be added to his book, perhaps, but 
it will remain the authority on the subject. It is a big contribu- 
tion to the Natural History of Scotland, and no one can read it 
without gaining a new interest in the country, for the state of 
affairs to-day is shown to be the outcome of slow and subtle 
changes in the faunistic capital with which Neolithic man started 
when he penetrated into Scotland some ten thousand years ago. 
The book is outstanding in its careful scholarship, in its biological 
insight combined with historical sense, and in its clear, dignified 
style which often reminds one of Darwin's at his best. In its ex- 
traordinarily acute realisation of the interlinking of organisms 
and of the multiple consequences of apparently trivial moves in 
the game, the whole spirit of the book is Darwinian. It is well 
and v/isely illustrated. Dr. Ritchie’s own drawings reaching a high 
level of artistic skill. We congratulate the author on his fine 
achievement. It is in the line of succession of Marsh's well-known 
“Man and Nature" (1864), or, as its second edition (1874) was 
called, “The Earth as Modified by Human Action,** a great book 
in its day ; and it also recalls a remarkable address delivered in 

' J‘The Influence of Man on Animal Life in Scotland : a Study in Faunal 
Evolution,” by James Ritchie^ M.A , D.Sc., F.R.S.E., Assistant- Keeper in the 
Natural History Department of the Royal Scottish Museum (Cambridge 
University Pre»S| I920, pp. xvi. + 550, 90 figs., 8 maps. Price 28s. net). 
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11879 by Prof. George Rolleston on “The Modifications of the 
External Aspects of Organic Nature produced by Man’s Inter- 
ference ” (see vol. ii. of his “ Scientific Papers and Addresses”), 

Dr. Ritchie has been successful beyond others who have worked 
at the subject, partly because of his persistent patience, and partly 
because of his personal blend of scientific temper and historical 
sense, but also because of his restraint. He has kept to animal 
life and to the animal life of Scotland. The advantage of keeping 
to Scotland, which has given the book a remarkable unity and 
convincingness, is threefold. In the first (/[Bce the Great Ice Age 
made a clean sweep of the original Sc<^sh fauna, so that one 
starts in the inquiry, as Neolithic man did in practice, with the 
post-glacial immigrants from the south of England and from what 
we now call the Continent. With that faunistic capital, including 
such large herbivores as elk, reindeer and wild cattle, such carni- 
vores as lynx, brown bear and wolf, and such interesting birds as 
bittern, crane and great bustard. Neolithic man — “long-headed, 
square-jawed, short but agile-limbed hunter and fisherman” — 
started, into it his successors sometimes dipped heavily, and to it 
he and they made, from time to time, notable additions. But,the 
insulation of Britain has meant, of course, that very few immigrants 
of considerable dimensions could be introduced except by man, or 
unless, like birds, they came by air. In the second place, Scotland 
is a small, compact country, allowing of accurate survey, and 
without any great heterogeneity in its increasing environmental 
sifting. In the third place, within recent times, Scotland has 
been the home of a succession of honest observers and recorders, 
into whose labours Dr. Ritchie has entered. 

In his preface Dr. Ritchie makes a useful distinction between 
(a) the temporary and local changes in a fauna, the ebbing and 
flowing of vital tides, the disturbance and readjustment of 
numerical proportions, and (^) the great secular changes which 
produce permanent changes, bringing about what might be called 
drifts. “ Now, part of Man’s influence, where it is inconstant in 
tendency, is of no more import in the long run than the internal 
tides of the fauna, but it is strikingly true that the greater part of 
his influence ranks with the great secular changes. For his inter- 
ference tends to persist in fixed directions, and so impels individuals 
in the fauna and the fauna as a whole upon a definite path along 
which there is no return So sweeping are the changes wrought 
by Man and so swift are they in their action that they obscure and 
almost submerge the slow march of the other processes of natu|p.” 
The book is an answer to the question : What changes has man 
wrought, both deliberately and without intention, both directly 
and indirectly, on the animal life of Scotland ? 

The first deliberate change was involved in the domestication 
or continued domestication of wild animals, a process of which we 
know little, but which had not only direct transforming effects on 
the structures and functions, habits and temperaments of the 
animals immediately concerned, but direct transforming effects on 
the vegetation and small fauna of the country. Pastures had to 
be extended and the safety of the flocks and herds had to 
secured. Those concerned with farm animals will eiijoy the 
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chapters dealing with the history of sheep, cattle and horses in 
Scotland, not to speak of lesser animals like dog and pig, fowls 
and pigeons, and the Grey Lag goose. This subject of domesti- 
cated stock is a very difficult one ; Dr. Ritchie has handled it with 
shrewdness and caution. 

The second deliberate interference was the destruction of wild 
animals. This began with securing food and keeping firm foot- 
hold (the elk is hunted down and the wolf is trapped, till there is 
none of them) ; it extmded to an elimination or reduction of the 
racial enemies of doMBticated animals (the lynx and the bear 
disappear, the wild cat and the sea-eagle become rarities); it 
swept into its clutches the smaller fur-bearing mammals (such as 
polecat and pine-marten, which are rapidly approaching extermina- 
tion) ; and so a rather saddening story continues. We cannot 
object, we suppose, to securing food, even when it means the 
extinction of the great auk ; we cannot object, we suppose, to 
a reasonable amount of safety, even when it means the passing 
of the wild boar; but what pulls us up is the destruction of 
interesting and beautiful creatures, from osprey to water-ouzel, 
for Ihe sake of — “ fun.” And it happens so often that a destruction 
deplorable scientifically and aesthetically is also to be regretted on 
economic grounds, for the killing off of carnivores almost inevitably 
means the multiplication of rodents. But we are reminded that 
Dr. Ritchie writes very temperately on this subject. 

The third deliberate interference is the protection of animal 
life, sometimes superstitiously (when robin and wren, spider and 
ladybird, are left in peace), sometimes by popular goodwill (when 
cuckoo and nightingale and many another bird is held as sacred), 
but usually by “ the law.” The story is well told, how laws were 
originally in the interest of sport ; how they broadened out to 
include economically useful animals, from fishes to farmers^ 
"friends; and how they have of late begun to extend their pro- 
tection to creatures whose only merit is the supreme one of being 
exquisitely beautiful. 

The fourth deliberate interference is the introduction of new 
animals, sometimes for utility as in the case of rabbits, sometimes 
for the sake of sport as in the case of pheasant and capercaillie, 
and sometimes for amenity as in the case of the peacock. Nothing 
has happened in Scotland so drastic as what followed the intro- 
duction of rabbits into Australia or sparrows into the States, but 
Dr. Ritchie sounds the warning note. For the Balance of Nature 
is^ubtle, and though it always readjusts itself, much is apt to 
be lost by the way. One is sometimes tempted to think that man 
might do more, after careful consultation with scientific experts, 
in the way of introducing novelties, especially of a controllable 
size — e,g. peacocks. But perhaps there is deeper wisdom in making 
the most of what is more or less native to the soil, especially as 
we are not sure that even the college of scientific experts would 
have foreseen that the introduction of European trout into 
Tasmanian rivers would prejudice the interests of the fruit 
farmer. 

Dr. Ritchie's book is so thoroughly interpenetrated with the 
Darwinian idea of the correlation of organisms in the web of life 
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that it is with no surprise that we come to a large section devoted 
to man^s indirect interferences. There is a very able discussion 
of the causes leading to the destruction of the forest and of the 
manifold consequences that followed. It must be borne in mind 
that the Scottish fauna was originally a forest fauna. The 
extension of cultivated fields on the one hand and the growth 
of towns on the other must also be reckoned with as productive 
of manifold effects.' The reclamation of marshland meant the 
disappearance of bittern and crane; the extension of arable 
ground meant a multiplication of vegetarian animals ; novel 
corners of life, such as water-works and coal-pits, are seized and 
colonised by insurgent creatures. Dr. Ritchie is very felicitous 
in dealing with “the camp-followers of commerce,” “ undesirable 
aliens ” such as new parasites, “ stowaways on ships ” such as rats, 
“ .skulkers in dry food materials ” such as grain weevils, “ foundlings 
among fruit” such as cockroaches, and “timber transportees ” such 
as giant saw-flies. 

It comes to this, then, that man has transformed, eliminated 
and introduced, and what is the net result? It cannot be said, 
as is sometimes hastily supposed, that either the numerical strength 
or the variety of the Scottish fauna has been reduced. Some 
fourteen different species of birds and beasts have disappeared, 
and various insects have likewise passed, but far more have been 
introduced. “ The wild fauna has not fallen off in numbers nor 
in variety, but visible numbers and varieties have gone, and their 
places have been taken by invisible hordes ; the smaller things 
have been added in a bigger ratio than the larger have been lost. 
The standard of the wild fauna as regards size has fallen and is 
falling.” And it is not merely in size but in interest that the 
new-comers are inferior to those that have gone. “ In spite of 
statistics and of multitudes of species, we have in effect lost more 
than we have gained, for how can the increase of Rabbits and 
Sparrows and Earthworms and Caterpillars, and the addition of 
millions of Rats and Cockroaches and Crickets and Bugs ever 
take the place of these fine creatures round the memories of 
which the glamour of Scotland’s past still plays — the Reindeer 
and the Elk, the Wolf, the Brown Bear, the Lynx, and the Beaver, 
the Bustard, the Crane, the bumbling Bittern, and many another, 
lost or disap^aring.” 

No one interested in any of the many sides of agriculture 
should miss this book, which is as entertaining as a novel and as 
illuminating as a poem. It is a book which will live. 


THE CLYDESDALE HORSE. 


Archibald MacNeilage, 


Editor of The Scottish Farmer and Secretary of The Clydesdale Horse Society. 


Having been identified with the Clydesdale Horse Society of 
the United Kingdom of Great Britain and Ireland since May 1878 — 
that is, within a year of its institution, which took place on 30th June 
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187;^ — and having been the author of the larger proportion of 
writings dealing with Clydesdale horses since about the year z88o, 
the writer cannot profess in this article to introduce any ‘new 
material or to advance any novel theories. The Clydesdale breed, 
in his view, was known as a distinct race of draught horses from 
the closing decade of the eighteenth century, and its history and 
origin must be looked for in the part of Scotland to which it owes 
its name. Clydesdale is the ancient name for Lanarkshire, just 
as Tweeddale is the ancient name for Peebles, and Teviotdale for 
Roxbut^h. The credit, therefore, of founding the Clydesdale 
breed, which is really the Scottish breed of draught horses, must 
be ascribed to those engaged in the prosecution of agriculture in 
the valley of the Clyde. 

BistoiioaL — ^The history of the breed may conveniently be 
divided into four sections : first , the traditional, ending with the 
Revolution Settlement ; second, the historical, particulars of which 
may be found in the Old Statistical Account completed in 1810; 
third, the modern, covering the period of the nineteenth century 
up to the foundation of the Stud Book in 1 877 or its production 
in 1878 ; and fourth, the systematic, carried on under the guidance 
of the Stud Book from that date. 

Horse-breeding engaged the attention of Scottish kings from 
an early date. There was a trade in horses between Scotland 
and the continent of Europe as early at least as the fifteenth 
century. The Douglases, who were the ancestors of the Hamilton 
ducal line, played an important part in that trade. The horses 
bred were capable of bearing heavy armour, and in those far-off 
days when war seemed to be the chief occupation of nations this 
armour-bearing horse was in keen demand. Scotland had little 
rest during the turbulent Stuart period, and it was not until the 
Revolution Settlement in 1690 gave the land rest from war that 
men devoted themselves with zest to the arts of peace. The 
development of the Lanarkshire coal-fields undoubtedly led to 
strong efforts being made to improve the native breed of horses in 
respect of weight and haulage power. Previously horses were 
bred rather for carrying than for draught. A sure-footed nag 
capable of carrying a good load along a bridle path was more 
likely to have been in demand than a heavier animat which pulled 
by the shoulder. The formation of roads and the development of 
agriculture alike called for a heavier horse, and tradition points to 
the additional weight having been secured by the use of Flemish 
stallions introduced, according to one story, by James, the 6th 
Duke of Hamilton (1742-1758), and according to another, by John 
Paterson of Lochlyoch, in the parish of Carmichael, Lanarkshire, 
about the year 1715-1720. With these data the historical period 
began 

To Sir John Sinclair, Bart., the world is indebted for the Old 
Stati-stical Account of Scotland. The reports embodied in that 
account were generally written by the parish ministers. They 
constitute a rich mine of information regarding agriculture and 
the industries of Scotland generally during the eighteenth 
ceptury. Several of the writers refer to the importation of 
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Flemish stallions chara,cteri8ed as six black stallions from 
Flanders which were kept by the Duke of Hamilton of his time — 
S^Qt tbe'hiiddle of the seventeenth century — at Strathaven Castle. 
The late Lawrence Drew, who was tenant of the farm of Merryton, 
Hamilton, and died in March 1884, was twenty years earlier factor 
on the Duke of Hamilton’s estates in Lanarkshire. He bad 
excellent opportunies for obtaining access to the historical record.s. 
He was hot disposed to accept the tradition of the six black 
stallions from Flanders, but he regarded it as an historical fact 
that the 6th Duke of Hamilton imported one Flemish stallion, 
dark brown in colour, which he kept for the use of his tenantry. 
This and John Paterson’s Flemish stallion, therefore, may be 
accepted as having been agents in increasing the size and weight, 
for draught purposes, of the native breed of horses in Clydesdale. 

The climate and soil of the Avon and Clyde valleys are 
admirably adapted for stock-breeding and stock-rearing, and 
Lanarkshire enjoyed" a high reputation for its horses from a very 
early period. The fairs held at Biggar and Lanark were frequented 
by dealers from England, and it is an historical fact that annually 
large mobs of yearling colts and fillies were drafted from these 
fairs into English markets. 

The modern history of Cydesdale breeding may be said to 
date from the first decade of the nineteenth century. To a large 
extent it was due to the formation of the Highland Society in 
1784. The first general show of that society was not held until 
1826, but as early as 1816 premiums were offered by it for improv- 
ing the breed of horses in Kintyre and Easter Ross. At its first 
general show, held at Glasgow on 27th September 1826, prizes were 
offered for Clydesdale mares and fillies in the counties of Renfrew, 
Lanark, Stirling, Dumbarton and Ayr. Thus early was the breed 
recognised by the name which it bears to-day. Travelling cards 
began to be issued for horses, and premiums were offered as early 
as 1831 for Clydesdale stallions to travel in the Stewartry. The 
winner in 1831 or 1832, and again in 1833 or 1834, was Samson 
1288, and in the intervening year a horse named Clyde was hired 
from Mr. James Frame, Broomfield, Dalserf. 

In the introductory history to the Clydesdale Stud Book the 
great stream of Clydesdale breeding is traced to the Lampits 
mare which was bought at the displenishing sale at Shotts Hill 
Mill in 1808. She was descended from the Lochlyoch breed of 
John Paterson, already referred to. The one difficulty the writer 
has in accepting that theory is that it seems to make the creation 
of a breed of world-wide fame too simple a matter. A comparison 
of dates is also fatal to acceptance of the story in its simple details 
as set forth in the said introductory history. The Lampits mare 
is said to have been the dam of Glancer 335, and his foaling date 
is given as about 1810. But Glancer 335, locally known -as 
Thompson’s black horse, was the sire of Baton’s horse of Bank* 
head, which won second prize at the Highland Society Show in 
Edinburgh in 1842. Baton’s horse was six years old at that time 
and consequently he must have been begotten in 1835. If so, 
Glancer 335 would then have been about twenty-five years old 
when he served the dam of Paton's horse. That Is certainly not 
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impossible, but on the face of it one rather suspects that there is 
a hiatus somewhere and probably one or two generations^dropped. 
It is, however, quite certain that dancer 335 was of the same line 
as the Lochlyoch breed. His most influential descendant was 
Broomfield Champion 95, and again with respect to his age one 
is disposed to fear that there is some slight mistake. In June 
1892 Mr. Archibald Bulloch, Milliken, New Kilpatrick, Dumbarton- 
shire, was still alive. In his time he had owned two colts whose 
sire was Broomfield Champion 95. One of these colts was Young 
Champion 937, and he was foaled about 1843, when Mr Bulloch 
was tenant of the farm of Brainzet, in the parish of Baldernock. 
The other colt of the two was the horse registered as dancer 338 
and also as Superior 836 (these are duplicate entries of the one 
horse). Broomfield Champion was an extremely impressive sire ; 
he lived to a good age and travelled in Aberdeenshire, where 
he was known as Aberdeen Champion. His influence in the male 
line is carried through Bowman’s colt 1078, foaled in 1841, and 
Clyde alias dancer 153, popularly known as Fulton’s ruptured 
horse. The dam of Clyde alias dancer 153 was a Clydesdale 
mare — that is, a real Lanarkshire mare — and he proved himself 
to be a remarkably impressive sire. There are seven stallions 
registered as his sons in the Retrospective volume of the 
Clydesdale Stud Book, and without exception each of these seven 
left his mark on Clydesdale history. They varied in respect of 
their distinction in the show-yard, but it would be difficult to 
name any seven horses all got by the same sire whose influence 
in moulding a type has been greater. With Clyde alias dancer 
153 the centre of Clydesdale breeding passed from Lanarkshire 
to Renfrewshire, and gradually it became dispersed throughout 
the whole of Scotland. 

The Galloway CQydesdales. — From a comparatively early date 
the district of Galloway, embracing the counties of Wigtown and 
Kirkcudbright and South Ayrshire, enjoyed a high reputation for 
a breed of native horses. Sir Walter Scott in The Fair Maid of 
P^r/A(chap. viii.) represents the gallant smith as riding “ on a strong 
black horse of the old Galloway breed.” The Rev. Samuel Smith, 
parish minister of Borgue, who published a survey on the early 
agriculture of Galloway in 1810, is eloquent in his praises of the 
old Galloway nag. He speaks of it being modified by the desire 
of farmers to breed horses of greater weight and better adapted for 
draught. This increase in weight and draught power Mr. Smith 
traces to the introduction of well-boned stallions from England 
arvd Ayrshire and to a less extent from Ireland. The improved 
product thus described by the reverend chronicler are said to have 
been from 14 to 16 hands high and at four years old they were 
sold at prices varying from ;^is to On this foundation was 

built in the second quarter of the nir^teenth century through the 
introduction of Clydesdale stallions and mares from Lanarkshire 
one of the most influential tribes in the Clydesdale world. About 
the year 1840 a member of the family Muir went from Sornfallo, 
on the, slopes of Tinto, to the Banks Farm, Kirkcudbright, and 
about the 'same time another member of the same family entered 
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on the occupancy of the farm of Maidland, Wigtown. These gentle- 
men took with them their Lanarkshire horses, but even earlier 
than this, as we have indicated, Samson 1288, which was owned 
by Mr. John Muir, Sornfallo, was hired by farmers to travel in the 
Stewartry. Col. M‘Douall of Logan, Ardwell, was an enthusiastic 
supporter of the Clydesdale breed. In 1830 Farmer 292, known 
locally as the Balscalloch horse, won a ;^30 premium at the 
Dumfries show of the Highland and Agricultural Society. There 
was keen rivalry between the laird of Logan and Mr. Robert 
Anderson, who in the early part of the second quarter of the nine- 
teenth century w^as tenant of the farm of Drumore, Ardwell, In 
1835 Mr. Anderson made an historical excursion into Lanarkshire 
and Renfrewshire and purchased a celebrated black mare named 
Old Tibby, and another mare as w^ell as the stallion Old Farmer 
576. Mating these with the native stock, Mr. Anderson practically 
introduced a new breed into Wigtownshire. The climate and soil 
of Galloway are peculiarly favourable for the bleeding and rearing 
of draught horses. Different writers in the early part of the nine- 
teenth century speak approvingly of the merits of draught horses 
bred in Galloway. A pair of them, we are told, cost ^£^64, 15s. 
The Scottish farm horse is characterised as preferable to any 
to be seen in England. They were of greater weight than blood- 
horses and better adapted for draught. Consequently when this 
native breed was mated with the Clydesdale from Lanarkshire 
a type was evolved which in a peculiar degree came to be recog- 
nised as the genuine Clydesdale breed. 

Ayrshire and Kintyre.— Both the county of Ayr and the district 
of Kintyre, in Argyllshire, contributed greatly to the formation of 
the modern Clydesdale. A notable tribe of horses is descended 
from a mare named Bell owned by the late John Septt, Barr 
Farm, Largs, Ayrshire. In 1849 she produced Old Clyde 574, 
the first horse owned by the late Mr. David Riddell, Blackball, 
Paisley, who for more than half- a -century occupied a very 
prominent place amongst owners of Clydesdale horses. From 
►this race in direct male line came the Merry ton Prince of Wales 
673. Kintyre Clydesdales have a distinct Lanarkshire origin. 
In the early part of the nineteenth century the estates of Lee 
in Lanarkshire and of Largie in Kintyre were in one ownership, 
and it is a matter of history that Clydesdales were transported 
from the one estate to the other. Three stallions contributed 
greatly to the moulding of the modern Kintyre Clydesdale. Two 
of these were Farmer’s Fancy 298, a son of the ruptured horse 
Clyde alias Glancer 153, and Rob Roy 714, foaled somewhere about 
1845, and, like one of Sir Walter Scott’s characters in Guy 
Manmring^ of somewhat hazy pedigree, but certainly, alike in 
respect of his sire and his dam, of the genuine Lanarkshire breed. 
Although rather hollow in the back, Rob Roy had faultless feet 
and legs and great depth and weight. He was an extremely 
popular sire and alike in Kintyre and in Galloway, where he 
subsequently travelled, he bred first-class stock. It is just 
possible, however, that several of the progeny with which he 
has been credited in Kintyre were got by his son, Rob Roy 2379. 
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The third historical sire in Kintyre was Largs Jock 444. He 
belonged to the Ayrshire tribe already referred to, and his 
produce were characterised by great substance. The record 
of having won first at the Highland and Agricultural Society 
Show three years in succession was for a long time held by 
Prince of Kilbride 660, one of his sons. During the sixties and 
early in the seventies of last century mares by Largs Jock were 
in great favour. They were prominent in the show-yards and 
popular with breeders. Both Rob Roy and Largs Jock were 
faultless in the formation of their feet and pastefns. Unfor- 
tunately Fanner’s Fancy 298, which ante-dated them in the 
Peninsula, had somewhat narrow feet. A good many years later 
Lome 499 travelled in the Peninsula for many years. He left 
stock with splendid bodies, but they too were rather cramped 
in the formation of their feet. This in some degree was a 
hindrance to the sustained popularity of the Kintyre Clydesdales. 
In respect of substance and general Clydesdale character they 
were difficult to beat. 

Cumberland 'and Aberdeenshire. — In the early days of draught- 
horse breeding the north of England and the north of Scotland 
laid the foundations of a reputation for producing the best class 
of heavy street work horses. Whether this may ha\e been in 
some measure due to the somewhat mixed foundation on which 
the draught-horse tribes of these areas were based is a matter for 
conjecture. There can be no doubt whatever as to the genuinely 
Clydesdale character of the horses of Cumberland and West- 
morland. Clydesdale horses such as Old Bay Wallace 572, bred 
in Ayrshire and foaled as early as 1827, travelled in Cumberland 
up to 1838 Old Stitcher 577, foaled previous to i8i5,-was bred 
by Major Millar of Dalswinton, Dumfries, and was owned suc- 
cessively by Mr. Muir, Sornfallo, and Sir James Graham, Bart., 
Netherby. He went to Netherby in 1815 and had gained a 
;^40 premium at Linlithgow before that. Ilis grandson. Young 
Clyde 949, bred near to Hyndford Bridge, in Lanarkshire, in 1826, 
travelled for many years in Cumberland. He was a horse of good 
size and strength and was held in great repute in the north of 
England. A very notable Cumberland horse was Phillip's Merry 
Tom 532. He was foaled in 1848 and, like many other of the 
best horses that came from Cumberland, he was grey in colour 
and won first prize alike at the Glasgow, Highland and Agricul- 
tural Society, and the Royal Agricultural Society of England 
shows. He was the premium horse for the Glasgow district in 
1852, and we have heard him described by the older men who 
have passed away as the best-looking and the worst-breeding 
stallion that ever won the Glasgow prize. Doubtless prejudice 
had a good deal to do with this verdict. Merry Tom was 
descended on both sides from Old Stitcher. There is fevery 
reason to believe that Maggie alias Darling, a handsome mare 
which won first prize as a brood mare at the Highland and 
Agricultural Society’s Show in Glasgow in 1857, got by 
him. * She came out of Cumberland and became dam of General 
322, in his turn sire of the Merryton Prince of Wales 673* 
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Lorne 499, already referred to in connection with Kintyre, was 
descended from the Cumberland line of Clydesdales. 

Aberdeenshire Clydesdale breeding prior to the year 1883 
proceeded along distinctly different lines from those consistently 
followed by breeders in Aberdeenshire since that date. During 
the period now under review quite a number of horses that came 
from England travelled in Aberdeenshire along with a large 
number of high-class, powerful stallions from I^narkshire and 
the south of Scotland generally. In 1823 a horse named Young 
Glancer, owned by Mr. Thompson, Glasgow, and believed to have 
been a son of Glancer 335, travelled in Aberdeenshire. He was 
first at Hamilton as a three-year-old. Young Champion of Clyde, 
foaled in 1840 and a prize-winner in the west of Scotland, travelled 
in the county from 1846-1854. Farmer’s Fancy, a dark brown 
horse foaled in 1847, travelled for some years after 1851. Justice 
420, under the name of Emperor, was travelled Tor some years by 
the late Mr, Peter M‘Robbie. The two greatest sires, however, 
in this earlier* period of Clydesdale breeding in Aberdeenshire 
were Grey Comet 192 and Lord Haddo 486. These were horses 
of quite outstanding merit ; the former was foaled in 1849, was 
first at the Highland and Agricultural Society Show at Inverness 
in 1856, and was destroyed at Dalkeith in 1866. Lord Iladdo 
was foaled in 1853 and gained second prize at the Highland and 
Agricultural Society Show in Aberdeen in 1858. He died in 
1874 or 1875. On the sire’s side he belonged to the Ayrshire 
race of Old Clyde 574. A notable sire in Aberdeen was Eclipse 
268 ; he left an enduring influence on the breed through his 
daughter Jean, which became the property of Mr. Alex. Wilson, 
Middleton, Newton Mearns, and bred a succession of high-class 
colts and fillies, the best known of which was What Care I 912. 

Famous Studs. — During this period (1840-1877) landed pro- 
prietors and wealthy coal-masters in different parts of Scotland 
devoted their attention to the breeding of Clydesdales. Their 
names frequently appeared in the prize-lists of the Highland and 
Agricultural Society. Competition between them was unusually 
keen, and this came to a head at the first International Show held 
by the Royal Agricultural Society of England at Battersea in 
1862. The Highland and Agricultural Society held no show in 
that year, consequently the efforts of the breeders were concen- 
trated on securing success at Battersea. Prominent amongst 
these wealthy breeders were Mr. Buttery of the Calderbank Iron- 
works, Old Monkland; Mr. John Watson, Glencairn, Hamilton 
(afterwards Sir John Watson, Bart.) ; Sir William Stirling 
Maxwell, Bart, Keir, Dunblane; Mr. Wellwood Maxwell of 
Glenlee, New Galloway, and, perhaps during a shorter period, 
the Duke of Hamilton. The three studs owned by the three last- 
named were managed for their respective owners by Mr. Alexander 
Young, Keir Mains; Mr. OHphant Brown, afterwards of Shi^ 
New Galloway ; and Mr. Lawrence Drew, whose name has alreadjF 
been mentioned. These three gentlemen as representing their 
respective superiors were constantly on the outlook for first-class 
fillies, and the rivalry between them at the principal shows 
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conduced greatly to the advancement of the interests of the 
breed, as well as to its improvement Tenant farmers also greatly 
distinguished themselves during this period as breeders of stallions 
and mares which have become historical. It would be invidious 
to select the names of any of these gentlemen, as no selection 
could possibly be exhaustive. The Keir Stud was continued with 
an unbroken history until about the year 1890. The Glenlee Stud 
ceased to exist as such during the sixties and Mr. Brown began to 
farm on his own account. The Merryton Stud was taken over by 
Mr. Drew personally, who began to farm on* his own account at 
Merryton during the early sixties and continued to do so until 
his death in March 1884. Perhaps of all these studs the most 
fruitful in respect of its enduring influence on the breed were 
those at Keir and Merryton. On the foundation thus laid was 
built that systematic course of Clydesdale breeding which came 
into vogue with the publication of the Sfud Book in 1878. 

Systematic Breeding. — Three causes operated during the latter 
part of the nineteenth century to bring about a distinct change in 
the popular type of Clydesdale horse. These three causes have 
been the show-yards, the Scottish system of hiring stallions, and 
the Stud Book. Prior to the institution of the last-named the 
best record of pedigrees was to be found in the catalogues of the 
shows of the Highland and Agricultural Society and the Glasgow 
Stallion Show. When pedigrees first began to be published in 
this way can be gleaned by an examination of files of these 
catalogues. The process was gradual, but the system was general, 
in so far as Clydesdales were concerned, during the sixties of last 
century. In the nature of the case there was a good deal of 
hearsay with respect to some of these pedigrees, but on the whole, 
having regard to the absence of any public control, they proved 
to be a fairly accurate guide in the compilation of the Retro- 
spective volume of the Clydesdale Stud Book. Generally they 
were found to be much more reliable than the cards issued 
regarding stallions travelling for service. Many of these con- 
tained very useful information, but as a rule in compiling the 
Retrospective volume it was found necessary to scrutinise their 
statements with some care and wherever possible to verify them 
by correspondence with the oldest men then alive amongst 
breeders. Still, no matter how accurate statements in catalogues 
might be, they never gave information beyond the sire of the 
dam of any particular animal, and very often the pedigree ended 
with a simple statement of the name of the sire. Pedigree 
registration on a systematic form recording the generations back 
as far as they could be traced constituted a much surer guide, 
and its increasing influence is to be traced in the growing 
uniformity of type. 

a I The Hiring System. — Reference has already been made to the 
irly date at which the Scottish system of hiring came into vogue. 
Up till about the year 1873 many districts held shows of their 
own at h central market town. These might attract a gathering 
of perhaps a dozen stallions, and from this number the judges 
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appointed selected a premium horse for the immediate area. 
The early premiums seldom went beyond £^Oy and the service 
money was commonly not more than £i at service and £2 • 
additional for a foal, with 2 s, 6d. in the case of each service to the 
groom. Such a method of hiring horses was obviously wasteful 
and did not conduce to a satisfactory selection. The Glasgow 
Agricultural Society had held a show of the kind Indicated in the 
Glasgow Cattle Market at least from about 1840. The Society 
celebrated the Diamond Jubilee of its Stallion Show in 1920, and 
if the dates be correct this would mean that the show was inaugu- 
rated on something like its present basis in the year i860. My 
own opinion is that this is a mistake. I am confident that the 
Glasgow Stallion Show was in existence at least twenty years 
earlier, although proper records of the show may not be in exist- 
ence further back than 18^0, Inadequate as the method was, the 
Scottish hiring system undoubtedly contributed in no small degree 
to the effective distribution of first-class sires, according to the 
standards then prevalent, throughout the chief breeding areas in 
Scotland. About the year 1870 a movement took shape having 
as its aim the extinction of all the local societies and concentration 
of effort on one first-class show of Clydesdale stallions to be held! 
in the Glasgow cattle market. The proposal met with hearty 
support from all the district societies. These agreed to abandon 
their shows in favour of the one general show in Glasgow and in 
return the Glasgow Agricultural Society granted free admiwssion 
to the deputations from the local societies and reserved for them 
a special inspecting ring where they had a very fair view of all 
the stallions exhibited alike in the aged class and in the class for 
three-year-olds. Hiring was carried on busily during the after- 
noon preceding the show as the horses began to arrive. Contracts 
made that day were, however, subject to cancellation should the 
judges on behalf of the Glasgow Society hire the horse on the 
following day. This was the only advantage the directors of 
the Glasgow Society claimed. In. other words, it amounted to 
a first choice for the Glasgow district of all horses exhibited. 
Hence up to the institution of the Cawdor Cup in 1892 the 
highest honour for a stallion in the Clydesdale world was the 
Glasgow prixe. The arrangement worked very well so long as 
all hiring was postponed until the show at Glasgow, which usually 
took place on the third Tuesday in February. However, in 1882, 
on the afternoon of the day preceding the show, the deputation of 
the Central Aberdeenshire Society hired Lord Erskine 1744, then 
rising three years old, subject to the proviso already named. On 
the following day the judges acting on behalf of the Glasgow 
Society awarded Lord Erskine their premium. This cancelled 
the engagement by the Aberdeen gentlemen and they fell back upon 
their second choice, which was Strathleven 1539. Having formed 
a very high opinion of Lord Erskine 1744, the Aberdeen deputa- 
tion resolved not to be balked a second time and in October 1882 
they hifed Lord Erskine for the season of ^883, on the distinct 
understanding that he was not to be exhibited at the Glasgow 
show. From this date the hiring of stallions well in advance of 
the Spring Stallion Show at Glasgow became increasingly popular, 

39 



THE SCOTTISH JOURNAL OF AGRICULTURE. 


[JAN. 

until in the year 1890^ in order to have a good show, open classes 
were instituted at the Glasgow Stallion Show for horses irre- 
spective of any restriction as to hiring. As an indication of the 
extent to which stallion hiring on this advanced basis goes on, 
it may be mentioned that prior to the Stallion Show held this 
year on 6th March 180 stallions had been hired for 1920, 76 had 
been hired for 1921, 10 for 1922 and 3 for 1923, 

Standard of Judging. — The standard of judging in Scottish show- 
yards has undergone a remarkable evolution during the past fifty 
years. An examination of photographs of representative Clydes- 
dale stallions and mares beginning with Prince of Wales 673, 
which was foaled in 1866, and finishing with the champion horse 
of 1920 reveals the slow but steady evolution of a draught horse 
excelling in the wearing qualities of feet and limbs, with a general 
refinement of type, and increasing evidence of the intangible but 
easily recognised quality known under the general term of “ breed- 
ing.” In the ordinary language heard round a ring-side the 
Clydesdale of 1920 shows an amount of breeding hardly to be recog- 
nised in his ancestor, and the influences which have gone to mould 
opinion in favour of this refined type are rather difficult to analyse. 
It would certainly be impossible to dogmatise concerning it; but 
the contrast could scarcely be greater between a horse of the type 
of Drumflower Farmer 286 and Topsman 886, both of them 
foaled in 1869, and that represented in the classical horses of 1920. 
The two older horses named are unfortunately only known to the 
present generation by paintings, or photographs from paintings, 
the originals of which could scarcely be regarded as works of art. 
However, some of us remember these horses very distinctly, and it 
may be well to put on record an impression of their type as com- 
pared with the fashionable show horse of to-da3^ Farmer 286 and 
Topsman 886 had both, in comparison with present ideals, very 
short legs. They had great depth of rib. Topsman had a mag- 
nificent back and very well sprung ribs ; he stood well up at the 
shoulder, with fine withers ; his head was strongly suggestive of 
something of the Shire and there is a long-standing dispute that 
will never be settled now as to the breeding of his dam. F*armer 
286 had the same great depth of rib ; his back, however, was longer 
and rather “ easy ” ; he had great big quarters, but he was not 
nearly so well set up at the withers as Topsman. One seldom 
sees a horse in show-yards now exactly of the type of these two 
horses. Both made their mark in the show-yard. Topsman was 
the Highland and Agricultural Society first prize winner at Stirling 
in 1873 when four years old. Farmer did not get so high up in 
the show-yard, but as a sire he produced three stallions, all of 
which won first prize at Glasgow when three-year-olds, and two of 
them also secured the highest honours at the Highland and Agri- 
cultural Society show. These three stallions were Disraeli 234, 
Sir Colin 777, and Druid 1120. The last-named repre.seqted th^ 
short-legged, deep-ribbed type in its most extreme form. None 
of these horses would have passed muster in respect of quality of 
limbs with the judges of to-day. The bones of Farmer 286 were 
flat, sharp and clean, but his son Druid had rather round bones, 
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THE CXYDBSDALE HORS£> 

«nd he did not carry the same silky, “ leashy ” fringe of hair. 
Excellent as these horses were from a draught point of view, and 
useful as they proved in a general way at the stud, their names 
occupy a subordinate place in the pedigrees of fashionable 
Clydesdales. 

Uw Modem TfVO. — The modern type of Clydesdale has been 
evolved rather through the lines of Prince of Wales 673 and 
Darnley 222. The latter was undoubtedly the most influential 
sire the breed had produced up till his own time, and perhaps at 
this stage it will conduce to a clearer indication of the modern 
•development under systematic breeding rules if a few particulars 
be given regarding the most influential sires. 

ImiKesBive Sires. — The Clydesdale bred about midway in the 
nineteenth century was an animal of great substance, big size, 
with stout limbs, deep ribs, not infrequently a somewhat length)’ 
back, and generally big quarters. Paintings of that period need 
not be taken as too faithful representations of the animals whose 
name they bear, but they do convey a quite accurate idea of the 
type of animal that was favoured. Lochend Champion 448 was 
foaled in 1856. His characteristics are sufficiently emphasised by 
his popular title, " Kerr’s Big Horse.” He was first at the High- 
land and Agricultural Society Show in Perth in 1861, and second 
at Battersea in 1862. One of his sons was Logan’s Lord Derby 
484 and he in turn became sire of the Lochburnie Crown Prince 
207 (1869-1880). The painting of this horse gives a good idea 
of the type farmers were eager to breed. He had a first-rate 
formation of head, and stood on very stout, short legs with 
good quality of bone ; his back or barrel was unduly long and 
he showed symptoms of some slackness on the top line. He was 
twice a second prize winner at the Highland and Agricultural 
Society Show, and once first at the Glasgow show. He acquired 
fame as a sire, his two daughters. Damsel and Diana Vernon, 
bred by Mr. John Martin, Auchendennan, Dumbarton, were 
notable show winners ; the former was almost never beaten, and 
was sold by public auction for exportation to New Zealand in 
August 1879 for 500 guineas. She and her full sister both went 
to the antipodes. Another favourite sire of the same period 
was General Williams 326, foaled in 1853, and second at the 
Highland and Agricultural Society Show in Perth in 1861. This 
was a popular sire which travelled long in the Rhins of Galloway, 
where he was locally known as " the bully.” A son of his named 
Sir William Wallace 803 travelled in Islay and Kintyre and left 
excellent stock. 

Reference has already been made to the Drumore Clydesdales 
in Galloway. Drumore Tibby, one of the mares owned by Mr. 
Robert Anderson, produced four great stallions ; Prince Charlie, 
which was exported early to Australia; Victor 892; Salmon’s 
■Champion 737, and Merry Tom 536. She was a notable prize- 
winner; her dam, Drumnower Susie (1836-1859), bred nineteen 
foals and twice gaw birth to twins. The three horses bred from 
Drumore Tibby all made Clydesdale history. Prince Charlie, 
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Victor and Salmon’s Champion were full brothers, and their 
sire, Farmer 284 (foaled in 1853) conspicuously successful^ 
although he was suspected of being affected with stringhalt 
Nothing further can be said about Prince Charlie than that he 
was first at the Highland and Agricultural Society Show at 
Glasgow in 1857 when two years old, and was there sold for 
exportation. Victor was a magnificent horse, foaled in 1858, 
and second at the Highland and Agricultural Society Show at 
Stirling in 1864. The older generation, who have all passed 
away, were exubexant in their praises of Victor. He was a horse 
of great substance, what is usually indicated by the term '*a 
grand horse,” and during the four years that he travelled in 
Galloway before being exported he left a large proportion of 
the finest mares ever seen in any district. One of the last of the 
race was Barlae Doll 344 (1862-1889). She produced twelve foals. 
In respect of her fruitfulness and long life she was typical of the 
race. Salmon’s Champion was also a wonderfully fine horse, but 
did not travel in this country to the same extent as Victor. He 
became sire of one of the most celebrated horses the breed ever 
produced, Lochfergus Champion 449 (1861-1877). This was a 
horse of great substance and size, with strength of bone. He was 
full of masculine character, and for many a day his female produce 
were in great repute. His name occurs more frequently in the 
index of the Retrospective volume of the Clydesdale Stud Book 
than that of any other historical sire except Barr’s Prince Royal 
647. His female produce were much more celebrated than his 
sons, and yet so far as unbroken continuity of history is concerned 
it is to one of these sons, Conqueror 199, that he owes his undying 
fame. This Conqueror, a somew’hat undersized, short-legged, 
thick horse, was the Dunblane, Doune and Callendacr premium 
horse in 1871, where he became sire of the world-famed Darnley 
222. Merry Tom 536 travelled for many years in Galloway, where 
he was extremely popular. He was a fine horse, rather easy in 
his back, and became sire of Drumflower Farmer 286 already 
referred to. The dam of the said Farmer was Mary of Drum- 
flower 112, a daughter of Lochfergus Champion. This Galloway 
tribe was represented in a later day by MacKean’s Prince Charlie 
629, whose sire was a son of Lochfergus Champion and his dam a 
daughter of Victor 892. 

Of a totally different race was Campsie 1 19 (1858-1874), a black 
horse, compact, short-legged, well-ribbed, but rather light in his 
forearm. He was first at the Highland and Agricultural Society 
Show at Kelso in 1863, and was held in great reputation through- 
out his whole career. A daughter of his became dam of the 
renowned sire Top Gallant 1850. 

Samson 741 (1855-1872) made Clydesdale history in a very 
emphatic fashion. He was a somewhat undersized horse, a 
fact explained by his nickname, “ Logan’s Twin.” He was a 
horse of beautiful symmetry and fine quality. Both his sire 
and dam were big animals, the former having won the Glasgow 
premium, while the latter was first as a yearling and second as 
a three-year-old at the Highland Society’s Show in 1852 and 
1854 respectively. He became sire of four of the most notable 
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breeding mares ever prodoced — namely, Darling, the dam of 
Prince of Wales 673 ; Keir Peggy 187, the dam of Darnley 222 ; 
Rosy alias Kate 104, the dam of SteePs Prince Charlie 628 ; and 
Hawkie, the dam of Old Times 579* These four horses left a 
permanent mark on the breed, and their influence remains not 
only in this country but throughout the world wherever Clydes- 
dales are found. 

Prince of Wales 673 (1866-1888) was bred by Mr. James Nicol 
Fleming at Drumburle, in Carrick. His sire was General 322, 
winner of first prize at the Highland and Agricultural Show in 
Inverness in 1^5 when three years old. His dam, as already 
indicated, was Darling, also a winner of first prize at the same 
show as a brood mare. The sire of General was Sir Walter Scott 
797, A long and furious controversy has raged regarding the 
origin of the two grand-dams of Prince of Wales 673. They have 
been currently reported to have been English mares, and the 
word ‘^English’* mares has been regarded as equivalent tq the 
modern term “ Shire.** The facts are : both mares were grey ; 
both were purchased in Cumberland by the late Michael Teenan, 
Dumfries, a well-known horse-dealer in his time. He brought 
them to Dumfries and sold them to the late William Gififen, a 
horse-dealer in Newton Mearns. Mr. Giffen sold the grey mare, 
which became the dam of General 322, to Mr. Buchanan, Wellshot, 
Cambuslang. Mr. Buchanan’s manager was Mr. Wilson, and Mr. 
Wilson’s son informed me that the sire of this grey mare was 
Merry Tom 532, the grey horse which came from Cumberland and 
won the Glasgow prize according to the statements made in an 
earlier part of this paper. The other grey mare Mr Giffen sold to 
Mr Robert Knox, Foreside, Neilston. Mr. Knox’s son informed 
me at the East Kilbride show in 1881 that if the mare was an 
“ English ” mare his father never heard of it. The dam of General 
was named Maggie alias Darling. She won first prize at the 
Highland and Agricultural Society Show in Glasgow in 1857 as 
a brood mare. Darling, the dam of Prince of Wales 673, was 
bred by the above-named Robert Knox, and her dam, the other 
grey mare, so far as I have ever been able to learn, was not a 
show mare. Prince of Wales 673 had a distinguished show career 
as a three-year-old, a four-year-old, and again as a six-year-old. 
He was sold to the late Mr. Lawrence Drew when a four-year-old 
in 1870, and remained in his possession until Mr. Drew’s death in 
1884, when he was sold at the Merryton dispersion on 17th April 
that year for 900 guineas. I saw him sold. As a sire Prince of 
Wales early made his mark, and it would be simply impossible to 
give anything like a detailed account of the high-class prize- 
winning animals got by him. During the latter part of his career 
at Merryton he was largely mated by Mr. Drew with what are 
now recognised and known to have been carefully selected Shire 
mares. From these Mr. Drew bred a phenomenal number of 
strikingly handsome prize animals. Amongst the stallions of this 
kind the most outstanding was Prince of Avondale. During the 
latter period of his life (1887*1888) Prince of Wales 673 travelled in 
the Rhins of Galloway, leaving a large number of stock amongst 
which were some of the most outstanding prize-winners the 

43 



THE sco-nnss J0HRK4I* l§m. 

Clydesdale breed has ever known. Amongst his earlier pTodliee 
a celebrated mare, Knox’s Rosy, dam of Danmore Rrinee CharHn 
634, won first prize in four separate years at the Highland and 
Agricultural Society Shows, and in 1087, 188S, 1889 and tSq/9 his 
son Prince of Albion 6178 repeated the performance; and was sold 
as a two-year-old for ;^3000 to the late Sir John Gilmour, Bart. 
This was the highest price ever paid for a draught-horse up to that 
date. Size, style and action were outstanding characteristics of 
the produce of Prince of Wales 673. He himself had a somewhat 
straight hock and a good many of his produce were similarly 
affected. Also occasionally some of his stock were disposed to 
walk and trot rather wide behind ; but in spite of these defects 
they were wonderful animals, as a rule up to a big size, with 
remarkable quality of bone. Mated with the female produce 
of Darnley in the Rhins of Galloway in the two last years of his 
life, the old horse left a remarkable percentage of show-yard 
anirnals, but unfortunately a number of them were rather under- 
sized. They lacked the scale and growth necessary in draught 
horses. 

The most outstanding animal of the Prince of Wales race since 
his own death has been Hiawatha 10,067 (1892-1915). This horse 
was bred by Mr. Wm. Hunter, Garthland Mains, Stranraer. His 
sire was a great horse named Prince Robert 17,135 (1887-1902). He 
was a son of Prince of Wales 673 and his dam was an exception- 
ally successful brood mare got by Steel’s Prince Charlie 628. He 
won first in the open class for aged horses at the Glasgow Stallion 
Show in 1892, and in spite of being somewhat short in the rib, 
when mated with short-legged, old-fashioned Clydesdale mares 
he made his mark as a sire. The dam of Hiawatha was a lovely 
mare, Old Darling 7365, winner of numerous prizes at Stranraer 
.show. Her sire was a local horse named Auchleach Tom 877. 
Hiawatha is entitled to be regarded as the greatest show Clydes- 
dale on record. He won the Cawdor Cup on four occasions and 
was champion at the Highland and Agricultural Show at Edinburgh 
in 1899. As an individual he matured very slowly and during 
his first season he left but two foals. Gradually he improved in 
this respect and eventually proved himself to be one of the most 
successfel and prolific sires. He was undoubtedly the first and 
the most influential of the modern type of Clydesdale stallions, “the 
tall horse” as distinct from the short-legged, thick, deep-ribbed 
horse. The older race of Clydesdale owners never spoke of a 
“ tall horse ” ; their ideal was the “ thick horse,” the horse that was 
a big one when lying down. Hiawatha was himself in his later 
show-yard days quite thick enough, but he was always a tall 
horse, and has been happily described as the “ Great Swell.” His 
formation of feet and legs Was simply perfect ; his hind legs could 
not be surpassed in respett of formation. He was not specially 
distinguished for action, nor can it be said that his produce as a 
rule excelled in that respect. Amongst the most outstanding of 
his produce havqhaen Labori 10,791, the first winner of the Brydon 
Challenge Shield ; Marcellus XX,ZX0, a beautiful horse which won 
the Cawdor Cup, and one of the most successful sires of brood 
mares in these later days ; and Boquhan Z^dy Peggy 33,395, the 
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m»tt lovely mare that evef w««i the Cawdor Cup. -That victory 
cahie to her in 1910. Theid can be no doubt whatever that 
. Hijawatba has been an epoch-making sire. 

Another admirable sire descending from Prince of Wales is 
Royal Favourite 10,630, foaled on 6th May 1897 and still alive. 
He is a much thicker horse than Hiawatha and when naated with 
quality mares has proved a remarkably successful sire. His own 
sire was Royal Gartly 9844 (1892-1897), a great-grandson of Prince 
of Wales and winner of the Cawdor Cup in 1895 and 1896, Royal 
Favourite has been sire of two Cawdor Cup winners, Scotland Yet 
14,839 and his own sister Harviestoun Phyllis 37,631. 

Darnley 222 is a horse that awakens enthusiasm for the Clydes- 
dale breed. He was foaled at Keir on nth April 1872 and died at 
Blackball on 30th September i886. His sire was Conqueror 199 
and his dam Keir Peggy 187, both already referred to. No more 
genuine Clydesdale ever existed than Darnley. As a show horse 
he came late to maturity, but when he came there he held the 
field. As a yearling he was second at the Highland and Agricul- 
tural Society Show in Stirling in 1873. He was first at the 
Glasgow Stallion Show in 1876 and 1877. He was first at the 
Highland and Agricultural Society Show in 1877 and champion 
stallion in 1878, and again first and champion stallion at the great 
centenary show of the Society at Edinburgh in 1884. He was 
second at the Royal International Show at Kilburn in 1879, being 
beaten by Druid 1120, and first at the Royal Show at Carlisle in 
1880. He was a horse of a beautiful dark dapple brown colour 
with a white mark on his forehead and his off hind leg was white. 
Otherwise his marks were all dark He had exceedingly good 
quality of feet and limbs, stood remarkably well up at the shoulders, 
with high withers, short back, but rather drooping quarters. His 
forearms were rather light and not too well developed in muscle, 
and his second thighs might have been better developed. His 
head was perhaps rather pony-like and he lacked the gaiety 
and dash of Prince of Wales when shown at the trot, but at a 
walking gait he had no rival. His stride was long and steady. 
To crown all, he was a horse with a beautiful temper, as mild 
and quiet as a lamb, and to his last day could be handled by a bo)-. 
From first to last he bred a remarkable succession of the highest 
quality stock. Like himself, they did not come early to maturity, 
but they were wonderfully true, sound in the feet, short in the 
limbs, deep in the rib, with genuine Clydesdale characteristics in 
the head and shoulders. It would be impossible to go over the 
succession of his produce. At the Glasgow show of the Highland 
and Agricultural Society in 1882 there was a competition for the 
b^t group of five animals any age got by one sire. Darnley led 
this group with his produce : MacGregor 1487, Top Gallant 1850, 
Sanquhar 2393, Clan Campbell 2675, and the first-prize mare 
Louisa 5841. In several seasons from 1884-1892 there were more 
district premium horses travelling which claimed Darnley as their 
sire than there were of such horses got by any other. Of the 
group above referred to, Clan Campbell was exported when two 
years okj to Australia, but MacGregor, Top Gallant, Sanquhar 
and Louisa all left their mark on the 'breed. As a sire few horses 
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have ever excelled Darnley, and it is through the influence of his 
direct descendants that the modern Clydesdale has reached its 
present type and pre-eminence. 

The most outstanding horse of the Darnley tribe during the 
eighties and early nineties of last century was MacGrejp[or 
{1878-1899). He held his position at the top of the list of winning 
sires for many years. One of his most noted sons was Montrave 
Mac 9958, which died during 19x9, having completed his 26th year. 
Klashwood 3604 (1883-1894) was an own brother to MacGregor. 
Both had distinguished careers in the show-yard, but MacGregor by 
far excelled Flashwood as a sire. The most enduring influence 
on the breed has come through Top Gallant 1850 (1877-1886), a 
horse of great size with a remarkably good forefoot and pasterns. 
In all his bearings he gave the impression of being a great horse. 
His weakness was a certain fleshiness of the hocks, a natural for- 
mation, not a disease. He was the best three-year-old of 1880, 
winning the Glasgow prize, the championship at the Glasgow 
Summer Show, and first at the Highland and Agricultural Society 
Show at Kelso in that year. When rising four years old he was 
sold to Sir Michael Shaw Stewart, Bart., for ;^i6oo and remained in 
his possession until he died. He was not a particularly prolific sire. 
Nevertheless he left at least two stallions without which the modern 
Clydesdale breed would have been poorer. These were Sir Everard 
5353 (1885-1898) and Lord Lothian 5998 (1884-1904). Sir Everard 
was bred by Mrs. Lament, Killellan, Toward, Argyllshire. His 
dam was got by London Prince 472, a son of Prince of Wales 673 
and a celebrated prize mare of her time, London Maggie 84. The 
back crosses belong to the old Clydesdale race referred to under 
the historical head of our subject. Both MacGregor and Sir 
Everard were purchased from their breeders for ;^65_ a piece. As 
a two-year-old Sir Everard was first at Paisley. In the three 
seasons following he was first at the Glasgow Stallion Show in 
spring and was awarded the Glasgow premium. He travelled in 
Kintyre, Kirkcudbright, the Glasgow district and Banffshire. 
Everywhere he got stock whose influence abides. The three out- 
standing sires got by him were Baron’s Pride 7122 (1890-1912)^ 
Sir Hugo 10,924 (1892-1915), and Sir Everest 10,917 (1898-1912). 
The last-named travelled in West Cumberland leaving excellent 
stock. Sir Hugo bred wonderfully well and at the dispersion sale 
of the Park Mains Stud the bulk of the animals were got by him, 
and forty-four head made an average of ;^I3I, 4s. 2d. Baron's 
Pride was the most outstanding sire the breed ever knew, until 
the appearance of his grandson, Dunure Footprint 15,203. He 
was bred by Messrs. R. & J. Findlay, Springhill, Baillieston, and 
was purchased by Messrs. A. & W. Montgomery in 1893 or early 
in 1894. He won first prize and championship as the best male 
Clydesdale at the Highland and Agricultural Society Show at 
Aberdeen in 1894. From 1896 until 1910 inclusive he held first 
place on the list of winning sires. He was only beaten by his own 
son Baron of Buchlyvie 11,263, and he in his turn was only beaten 
by his own son Dunure Footprint 15.203. Baron’s Pride was on 
both sides of Darnley descent. He was a horse of marvellous 
quality with faultless feet and le^s, a very fine top and beautiful 
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head and nAck. His hind-quarters were carried well back. Like 
his ancestor Damiey he rather' lacked muscular development in 
his second thighs. His limbs remained fresh and clean to the 
veiyend. He died on 20th Decembei;, 1912. For many years he 
ano Hiawatha respectively occupied first and second places in the 
list of winning sires and the blending of their blood produced some 
of the most beautiful animals the Clydesdale breed has ever known. 
For masculine qualities and real draught character, as well as 
distinction in the show-yard, Everlasting 11,331 (1900-1917) is 
outstanding amongst the sons of Baron’s Pride. He was first and 
champion male Clydesdale three years in succession at the 
Highland and Agricultural Society Shows — namely, at Inverness in 
1901, Aberdeen in 1902, and Dumfries in 1903. No horse ever ex- 
celled him in popularity as a district premium horse and his repu- 
tation as a sire of sound produce is unsurpassed. Baron of Buchly vie 
11,263 (1900-1914) achieved high distinction in the show-yard. 
He was a horse of wonderful quality, with beautiful feet and legs, 
and exceptionally gay in his carriage. He was first at the 
Highland and Agricultural Society Show at Aberdeen in 1908. 
In 1911 for the first time he took first place on the list of winning 
sires, beating Baron’s Pride, and this proud position he continued 
to hold in 1912, 1913, 1914. How long he might have held it no 
one can tell, but having had his leg broken in June 1914 he had to 
be destroyed. He was the subject of a prolonged lawsuit which 
ended in the House of Lords and as a result of which he was sold 
by public auction in Ayr market for ;£g500. To-day the leading 
sire of the breed is his son Dunure Footprint 15,203. In 1914 he 
stood second to his sire on the list of winning sires, and since then 
he has occupied an unrivalled position amongst Clydesdale sires. 
His terms for the present season 1920 have been £60 and £60. 
Another notable son of Baron of Buchlyvie is Bonnie Buchlyvie 
14,032, which was sold by public auction in October 1915 for ;^^3250. 
Of the Hiawatha race the most outstanding sire is Apukwa 14,567 


Auction Sates. — The Clydesdale holds the record for prices re- 
alised at auction sales in the open market. On 14th December 
1911 Baron of Buchlyvie 11,263 was sold by public auction in Ayr 
market for £g500. On 7th October 1915 his son, Bonnie Buch- 
lyvie 14,032, was sold at the Seaham Harbour dispersion sale for 
3000 guineas. The brood mare Dunure Glad Eye 39,839 was sold 
at Dene House Farm dispersion, Seaham Harbour, on 22nd April 
1919 for 1850 guineas. The first female Clydesdale to make a four- 
figure price at public auction was Queen of the Roses 12,302 at the 
Montrave draft sale in April 1892, when she was rising two years 
old. She made 1000 guineas. At the Lanark Autumn Sales on 
24th October 1919, the yearling colt. Record 20,157, was sold for 
jC34O0- 

The following table of averages over a long period speaks for 
itself : — 


ZkUe 

20th Oct 1876 
7th April 1878 
8th April 1879 
August 1879 


J^/au No^ Averages 

Knockdon 22 ^^209 15 2 

Merryton 50 168 ii o 

Merryton (partly Shires and “Crosses”) 55 • 112 ii o 

Auchendennan (draft) 13 114 5 o 

47 



tBE scorm« jovmiAtt of AC^tJtnfKa. Omkk* 


Dute 
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Montravi^ (draft) 

3 
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2ist Febr 1895 

16th April 18^ 

Eaetfield (staHions only) 

168 t 

to 

Fdengrove (CaHtile) 

16 

116 19 

18 

March 1900 

Balmedie (dlaperabn) 

18 

ito 6 

2 

25rd May 1901 

Mains of Aires (dispersion) 

*9 

141 7 


30tb Oct, 1903 

Dromdower (dispersion) 

9 

134 n 

8 

9th March 1905 

Blacon Point fdraft at Lanark) 

30 

133 3 

7 

nth Oct. 

Blacon Point (dispersion) 

Harvicstoun (draft at Perth) 

H 

ao6 10 

6^ 

lytb Sapt 1907 

15 

149 17 

5 

3^nd March 1910 

Seahani Harbour (dispersion) 

77 

117 14 

10 

nth Sept igii 

Nether Bogside (El^in) 

*9 

108 7 

6 

6th Feb. 1912 

Park Mains (dispersion) 

54 

131 8 

2 

9th Oct. 1912 

Rachan (at Lanark) 

15 

J47 « 

5 

13th Oct, 1913 

Montrave (dispersion) 

14 

159 4 

6 

7th Oct. 1915 

Seaham Harbour (dispersion) 

Byres, Pollokshaws (dispersion) 

100 

211 17 

4 

4th Nov. 4915 

6 

146 6 

0 

Feb. 1916 

Seaton Hall (mares) 

6 

0 

0 

9th May 1916 

Uppermill (dispersion) 

33 

106 16 

6 

loth May 1916 

Crannabog (dispersion) 

20 

127 5 

8 

i8th May 1916 

Balgreddan (dispersion) 

12 

146 10 

O' 

6th March 1917 

Dunure Mains (draft) 

47 

P3 18 

8 

25th Sept 1917 

Balcairn (dispersion) 

22 

187 3 

9 

5ih March 1918 

Banks Stud (stallions, at Lanark) 

25 

537 19 

5 

23rd May 1918 

Bombie (mares) 

18 

183 17 

4 

24th Sept. 1918 
i6th Oct. 1918 

Carskiey (dispersion) 

Pallat Hill (dispersion, stallions) 

‘1 

204 4 
411 9 

0 

4 

14th Tan. 1919 

Dunure Mains (dispersion, stallions) 

13 

1676 7 

4 

13th May 1920 

Auchneil, Stranraer ('dispersion) 
Boquhan (dispersion ) 

12 

372 I 

8 

8th Oct. 1920 

40 

3*7 8 

5 

11th Oct. 1920 

Dunure Mains (dispel sion) 

28 

312 2 

I 

13th Oct 1920 

Farlton (dispersion) 

19 

408 13 

8 


The last three sales were composed almost wholly of mares 
and fillies. 


ExpOTtatkm. — For nearly a century the Clydesdale has been 
exported in greater or less numbers to Australia, l^ew Zealand, 
Canada, the United States of America, South America, South 
Africa and nearly all the countries on the Continent. In pre-war 
days large shipments of fillies were made from time to time to 
Germany and Russia. Prior to 1880 the ejcport trade was chiefly 
carried on in the way of purchasing a few of the leading horses and 
mares in the show-yards. During the past forty years the trade 
has been in numbers rather than in quality ; and during the ten 
years preceding the Great War a very large trade was done with 
Canada. In some years the numbers exceeded 1000 head, high-^ 
water mark being reached in 1911, when the number of export 
certificates issued was 1617. Since the war half-a-dozen exception- 
ally high-class mares and stallions have been exported to Canada, 
the prices of which have been as high as ;£^3000 each. 


THE WOMEN’S SIDg OF A RURAL POLICY. 

Elizabeth B. UStTCHELL, M.A. 

The Committee on WoipstiiWi M Agriculture in Scotland,^ whose 
Report is now published Stationery Office, 53.), had access 

The Committee by the Ministry of Reconstruction, 

but was almost at oiMm iMeMnmd to the Board of Agriculture for Scotland, 
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yorfar$blre erown $eea potatoes 


iPorfar County is entirely free from Black Scab. 

M tiie Leading ScHrts. " State Requirements. 

SPECIAL TURNIP SEEDS 

Selected by ourselves from the very Best Roots. 


B. A R.’s IDEAL PURPLE TOP SWEdE-Grand 

Cropper, Fine Purple Top, and much relished, by Stock 2/6 per lb 

B. A R.’s IDEAL BRONZE TOP SWEDE-Bestof 

the Bronze Tops 2/6 „ 

B. A R.’s INVINCIBLE GOLDEN GREEN TOP 
YELLOW— The Hardiest and Most Nutritious Yellow 
in Cultivation 1 /6 „ 


Carriage Paid. No Charge for Bags when Cash sent with Order. 

BRUCE & ROBBIE, Ltd,, 

Seedsmen & Potato Merchants. FORFAR. 


Samsons Limited. 


Forest Trees. 

Fruit Trees and Bushes 
Shrubs. 

Roses. 

Bedding Plants and Florist’s 
Flowers. 

Farm Seeds. 

Garden and Flower Seeds. 

AH of o$r!f beat quality. 

Skimsons Limltod, 

Seed Hereliants and HnneryfflOii. 

KILMARNOCK. 


FARMERS. 

If yuu cannot increabc the 
Acreage under Plough, you 
can increase the production 
- of every Acre by using 

NITRATE OF SOOi 

Pamphlets containing directions and 
quantities to use will be forwarded, * 

^ost fnt.^ on application to 

* 

TIib SiilBin U fioaaiiiiB, 

151 WEST ftEGENT STREET, 

GLASGOW; 


Catelogttci Pott Fret an tpiiUciUion. 
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GARTONS ’St SEEDS 

INCLUDING I 

Oati, Sruies, Swedes, 

Barleys, Clovers, Turnips, 

Wheats, Mangels, Forage Seeds, 

will be fully desopibed and quoted In theip New 
lilustpated and Deecpiptive Oatalogue which 
will be issued early in 1921* 

GAftTONS (LTD.), ~ WADRiNGTON. 


For 

Jill Crops. 


POTASH 


For 

Jill Soils. 


The following grades of the Potash Manures are again on the market in full supply, in bags 
or bulk, as previously sold by the POTASH SYNDICATE. 

Same Grades. Same Guarantee. Same Pine Grinding and Pine Condition. 

Pifty years’ reputation for Excellence and Reliability. 

KAINIT - 


POTASH MANURE SALTS 
POTASH MANURE SALTS 
MURIATE OP POTASH 
SULPHATE OF POTASH 
SULPHATE OF POTASH-MAGNESIA 


12*5 per cent. 
20 
30 

70-95 
90-96 
26 


Potaah 


Purity 


Potash 


POTASH has been scarce, and compound manures have been deficient in it for the past six 
years. Ensure that your crops do not any longer suffer from potash shortage. Order now. 

POTASH as SULPHATE is best for Potatoes, Malting Barley, Tomatoes, and all inside 
and intensive cultivation; for Heavy Soito, and Soib deBcfent in Lime, and for Mixing Purposes. 
MAGNESIA in SULPHATE of POTASH-MAGNESIA has an extra fertilising value. 

KAINIT is best for Light Soils, Mossy Soils, for Oats and Pastures. It contains Potash, 
Magnesia, and Common Salt ; all useful. 

SOLD ONLY fHROUGH MANURE MERCHANTS 


Write to Messrs Higo KioUiii(;|^ .Sobs A Co., Ud., 21 Baltic Street, Idith, 


•FOR NAME OF NEAREST MESRCHANT WHO CAN SUPPLY YOU. 


For Intormq$on on Sfe U$e of Potash api^i/ to- ■ 

J. GORDON, B.Sc. (Agr.), 46 Craigie Road, PERTH. 

KNgl’llUHH AVKtOJMK. 
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1-92*1 

throujg^h Its twelve members to a remarkable variety of knowledge 
Md e^^Hence in connection with agricultural lite in Scotland ; 
mi ^ list bf witnesses and the evidence quoted in the Appendicei 
show all sections of the agricultural community, as well as 
edtmatiohists, medical men and others in touch with country 
conditions, were most generously willing to put their knowledge 
at the service of the Committee. 

The result is now available to the public in a full and careful 
Report, signed by all the members, dealing with agricultural life for 
women under many aspects, and in a series of valuable Appendices 
containing selections from the material presented to the Com- 
mittee. Appendix III, gives extracts from evidence heard at 
sittings in Edinburgh, and also at Inverness and Fort William ; 
Appendix IV. gives a record of local inquiries carried out in 
different districts by delegations from the Committee, illustrating 
particular aspects of women’s life in the country, as, for instance, 
the family system of farm service in Berwickshire, the work of 
the “in-and-out” girl, a country school imbued with rural spirit, 
housing enterprise on a great estate. 

Never before was the women’s side of agricultural life in 
Scotland made the subject of a comprehensive inquiry; the 
nearest approach to one is recorded in the Reports of the Assistant 
Commissioners of the Commission on the Employment of Children, 
Young Persons, and Women in Agriculture (1867). The truth is 
that women’s contribution to agriculture, even from a severely 
economic point of view, is much underestimated in official returns 
owing to the immense amount of agricultural work done by women 
who are not full-time wage-earners. Three types of such incom- 
pletely recognised contributions are enumerated in the Introduc- 
tion to the present Report: (i) the dairy and byre work of the 
farm domestic servant ; (2) the constant work of wives and 
daughters on the small farms, culminating in the work of women 
on those crofts where the men work at the fisheries or elsewhere ; 
and (3) the occasional and part-time help given by the wives of 
farm servants. “ Throughout, the available statistics under- 
estimate the contribution of women to agricultural production, 
both in the past and at the present time.” ^ The point of approach 
to the subject of inquiry is the fall in the agricultural population 
of Scotland between 1861 and 1911. The census figures for 
women employed in agriculture^ being dismissed 'as hopelessly 
incomplete for the reasons given above, “ the onl}^ reliable evidence 
for estimating the trend of numbers in the agricultural population 
of Scotland is that afforded in the tables of ‘ males engaged in 
agriculture.* The fall there in fifty years is 30 per cent. ... It 
and the Report is addressed to and published for the Board. The list of 
members was as follows : — 

Mrs Charles Douglas {Chairtnan)* Caie, Esq. 

Miss Agnes CaiMbell. Miss Ada M, Grabble. 

James Gardner, Esq. T. Henderson, Esq. 

Miss Bella Jobson. Alexander McCallum, Hsq. 

Mt« John Kotman Miss Mary M. Paterson. C.B E. 

The Hon. Mrs Stirling, O.B.E. Miss Alice Younger, O.B E. 

* Unless otherwise stated, all quotations are from the text of the Report 
In quotations from the Appendices the references are given. 

• 40*653 in 1861, falling to 15,037 in 1911. 
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should be noted that ih the fifty yeafs from i86t to tpi i the totii 
population of Scotland rose firdm 3»o62,a94 to 4,7^904^ iThe 
proportion of males engaged in agriculture to the total peculation 
therefoi^ fell from 6-87 cent to 3*u per cent/' The war 
period concentrated attention on women in agriculture and arrested 
the decline in the numbers of women employed, but did not bring 
recovery. “In spite of the suspension of emigration . . . even 
the patriotic appeals addressed to women in still left the 

figures in July 1919 below the 1914 level.” 

The Report does not elaborate the point ; in a more popular 
work it might have been well more explicitly to expose the fallacy 
in the complacent belief still common that the country districts of 
Scotland are the providentially appointed perennial source of fresh 
life for the towns and the Dominions. On this theory the constant 
exodus of young people from the country is right and natural ; its 
weak point is the proof in the admitted figures that the source is 
running dry. 

The Committee recognise this wasting away of the life of the 
country as something both dangerous to national well-being and 
unnatural in itself, in view of the economic recovery of agriculture 
now in process, and the unsatisfied demand for women workers 
with country experience in nearly all districts ; and thus as calling 
for searching and comprehensive examination, and for sustained 
effort towards a cure. No one-sided remedies can be expected to 
suffice , to recruit new workers for agriculture is of httle use while 
the girls born and bred on the land will not stay on it. The con- 
ditions of rural life as a whole are necessarily included in the scope 
of the inquiry, which is defined in three interrelated questions — 
“ why the general conditions are so unacceptable to young women, 
even when country-bred, how rural life may be made m*ore attrac- 
tive to them, and how they may best be prepared to take a part in 
it beneficial to themselves and to the nation.” 

The chapters of the Report thus introduced include a prelim- 
inary note on the Health of Women Agricultural Workers, based 
on the replies of eighty-three representative country medical 
practitioners to questions circulated by the Committee; next 
come Housing, Wages and Conditions of Work of Wage-earning 
Women, Family Work, Prospects of Women, Women's Work in 
the Highlands, Industries Complementary and Subsidiary to 
Agriculture, and Co-operation, all dealing more or less with the 
economic and material side of things ; the two chapters which 
follow, on Education (Primary, Secondary, Technical and Adult) 
and on Social Life, touch the less material needs of the hutnan 
being. The final chapter contains general conclusions, with 
detailed recommendations on most of the subjects discussed. 
It is characteristic of inquirers Who sought above all to gain 
an all-round view of their problem that, of the two requirements 
finally picked out as fundamental for any scheme of rural restora- 
tion, one should be in the outward surroundings of the worker, 
the other in the preparation of the mirwd — improvement In housing 
and in education. 

Bealib, — The note on heaj|%% brief and prefatory. It clears 



^ SIPS os A KDRAt POUCy. 

of wsy the beUof sometimes held, especially in England, 

pmOBSSes of outdoor agricultural work performed by women 
is some pants of Scotland are in tkemsetim too hard for women’s 
health* On the contrary, “the medical opinion on the whole 
conhrms the view that country-bred women are generally superior 
in health and vigour to town-bred women, and that agricultural 
work is a good preparation for motherhood.” It condemns, how* 
ever* such work by married women as may lead to neglect of 
home and family, even though not necessarily having a bad effect 
on the women’s own health. In Scottish agriculture, it must 
be rmnmebered, apart from the employment of farm servants’ 
wives for two or three hours per day as milkers, far the greatest 
item in the sum of work by married women is that contributed by 
the wives of crofters and small farmers, not by wage-earners. 

Honuiiig. — In Housing, the Report enters on difficult ground. 
For the general facts the reader is referred to the Report of the 
Housing Commission. Emphasis is laid on the difference of 
conditions in different parts of Scotland. “ In some districts 
there is such a general scarcity of accommodation for married 
farm servants as to explain any degree of rural depopulation. . . . 
Elsewhere, again, cottages exist, but a very large proportion are 
old, damp, and without modern conveniences, and contain only 
two rooms. Where the cottages are on the whole larger, as In the 
south-eastern districts where farming is most industrialised, many 
of the cottage rows and their surroundings are exceedingly dreary 
and unhomelike. ... In some places the housing is good. Some 
of the houses seen by delegates from the Committee in Berwick- 
shire were dry and in good repair and had four rooms, or three 
rooms and a garret store-room, also pantries, and sometimes 
milk-houses. Remarkably good houses (both as to comfort and 
attractiveness) were being built before the war on some estates.” 
On this last point Appendix IV. contains an account of pre-war 
housing enterprise on an estate in Dumfriesshire, which may seem 
almost incredible to those familiar with farm workers’ houses 
elsewhere. 

The direct effect of bad housing on the family, and therefore 
peculiarly on women’s comfort and on young women’s attitude 
to agricultural life, is obvious. Young women cannot stay at 
home if there are only two rooms. (A later part of the Report 
shows clearly that even at the present day, when the slackening 
Qf the family tie is so much deplored by moralists, girls are much 
more willing to stay in agricultural work if they can live at home, 
while, if they must leave home, they would sooner go to town than 
to service on a farm.) So also discomfort such p that due to the 
lack of a water-supply— very often quite easily curable — must 
prejudice the younger women against the prospect of settling as 
workers and as vrives in the country. The younger generation 
will not acquiesce in conditions accepted by their parents. The 
mention of isolation as a factor in discontent and of the unhome- 
like and unattractive appearance of some of the cottage rows lead 
to the first mention of the “shifting” so common in many districts 
— a subject which recurs like a refrain through the Report 
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Dak. 

This is perhaps tht key^problem of all connectedi with the life 
and status of Scottish farm servants. Constant change of place 
has a ruinous effect on the comfort, the education, and the social 
and Other opportunities of the rural worker's family. The house 
of migratory workers is not a home but a lodging. ‘‘There is 
ati obvious connection between the dull unhomelike house with 
its bare potato-patch and the habit of frequent shifting, . . . 
No doubt it is true that the habit of shifting makes occupants 
careless of their houses, and also that a bad house or even a 
commonplace unattractive one makes the occupants more willing 
to move. ... A vicious circle exists, which it is essential to 
break." Fruit bushes and hens in a farm worker's garden are 
both satisfactory signs — they imply some permanence. The ex- 
cellent housing described in the Dumfriesshire Inquiry (Appendix 
IV.) is found along with a habit of long service. On this subject 
of shifting, the Berwickshire Inquiry is particularly interesting, 
showing the assumption by some of the women that a family 
move at least once a year is in the natural course of things. 
Isolation and lack of social life create apparently a craving for 
change in itself resulting in an aimless migration, which in its 
turn renders it all but impossible for interests to be developed. 
All means that may help to break the vicious circle, and link the 
farm worker and his womenkind with other lives and interests, are 
so far of value — and among the appropriate means must certainly 
be included better, more attractive, and more sociable housing. 

On the question of the “tied house" difference of opinion in 
the Committee can be traced, and a minority have added a note 
condemning the system. The summing up by the undivided 
Committee is as follows : — 

“We are impressed by the extraordinary contrast between 
the migratory life of ploughmen's families in some districts of 
Scotland on the one hand, and on the other, the settled perma- 
nence characteristic of the homes of villagers and small-holders ; 
and we think that one of the contributory factors in creating the 
different customs is the sense which the second class generally 
have and the first have not, of being at home in their own houses. 

“ We believe that the provision for the use of the agricultural 
population of a certain number of ‘free’ houses under the control 
of the Local Authority, and situated in groups at convenient 
central spots, would, in some measure, relieve the situation, not 
only for those who may inhabit the houses, but also for those in 
the ‘ tied ' houses in the neighbourhood, who would then feel that 
they had some freedom of choice." 

The note at the end of the chapter has not lost in force during 
the ten months since this Report was drawn up. . , , “ We believe 
that the provision of new houses in large numbers is of the greatest 
urgency in many rural districts. So far very little progress has 
been made to supply this need ; we wish to emphasise our opinion 
that until this need has been met, no other schemes for the arrest 
of rural depopulation can be fully effective." 

Wage-eaming Work. — The discussion of Housing obviously 
points forward to the final chapter on Social Life ; but first, in 
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Chapters IV. to IX., questions of work and its reward must receive 
attention. Chapter IV. differentiates wage-earning women into 
classes ; 

(1) Whole- time regular workers, not domestic (outworkers 

and byre women). 

(2) " In-and-out” girls, whose work is partly domestic, partly 

in byre and dairy, occasionally in the fields. 

(3) Part-time and seasonal workers (of whom many are 

married women, wives of farm workers). 

The first class have a regularity of conditions more or less 
like men’s. Outworkers are chiefly found in the south-eastern 
counties. The family system of engagement still surviving there 
is illustrated in the Berwickshire Local Inquiry (Appendix IV.) 
and will surprise many unfamiliar with that part of Scotland. 
Wage-rates are on the whole low compared with those of other 
industries and the cost of living. The practice of hiring in 
families (the women often not themselves attending the hiring 
fairs) has tended to keep wages down. 

The “in-and-out” girl was proved during the war to be a 
“pivotal” worker in most of the farms of Scotland. “They 
live in the farm-houses, and are expected to do different kinds of 
work — ^house, dairy, byre, and in some districts field work — as may 
be required. There are no fixed hours nor any generally recog- 
nised customs as to holidays. Obviously, in such a system of 
service a great deal depends on the individual employer, and 
conditions of work vary enormously from farm to farm.” As to 
the work of this class the Aberdeenshire and North Lanarkshire 
Local Inquiries supply notable evidence. In the north-east the 
conditions are extraordinarily hard, with a working day, ap- 
parently, of fourteen to sixteen hours. Farther south, the worst 
cases were on farms near large towns supplying warm milk to 
town dairies — this nece.ssitated milking as early as 2.30 or 3 A.M. 
“ No valid reason can be given in defence of this arrangement. 

. . . The custom . . . has fortunately fallen into disuse to a great 
extent . . . during the war, and it is to be hoped that its revival 
will be prevented — by legislation if necessary.” Generally, 
however, “ in all districts the hours worked by the in-and-out 
girls are long, in many cases excessive.” The necessity of 
milking at intervals of roughly twelve hours inevitably involves 
a long day, but fixed leisure time between milkings could be 
provided. “The general conditions of their work are less satis- 
factory than those of other workers on the farm, and their hours 
are longer than those of anyone else — except, perhaps, the 
farmer’s wife.” 

A comparison between the outworker and the in-and-out girl 
indicates that the rate of wages, though an important factor, is 
not the only nor even the main cause of the unpopularity among 
women of agricultural work. “In wag^s the outworker usually 
earns less than the in-and-out girl, although her work is equally 
hard and involves more exposure to weather ; yet, though workers 
of both kinds are scarce, those of the latter class are much the 
most difficult to find, even where their wages have risen highest. 
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I « < That outworkers are able to Ihrei at horbe !s* a 

strongs incenthre to them to remain 'Oii the lan<},' *t)d tha teig^lr 
hours give them fVee evenings ami fixed holidajrs.” As to 
Itf-and'OUt girl, ''of ail kinds of women's labour in agrfcultntn, 
this is the most difficult to obtain. This state of matters most be 
attributed to the conditions . . . and chiefly to the length of her 
working day and the lack of fixed and regular leisure time., 
Unless employers can be brought to recognise that the demand of 
Iheir women workers for better opportunities of recreation and 
social life is legitimate and must be met, there is no hope of 
retaining labour of this class in the agricultural industry; dis- 
content with prevailing conditions will continue to show itself in 
a steady drift to other employments.” Further, the conditions 
are often such as to give the occupation a bad repute, so that 
"parents and advisers of young girls are often, and naturally, 
averse to their taking such employment.” “ It is in the best 
interests of the agricultural industry that voluntary action should 
be taken at once and as thoroughly as possible. We are sure 
that good employers would welcome such action.” 

The recommendation is that local Conciliation Committees 
of employers and workers should deal with the conditions of the 
in-and-out girl as matter of urgency, and also with the wages 
of the outworker. This, the Committee believe, might give far 
better results than the State regulation foreshadowed in the Astor 
Committee Report and inevitable if voluntary agreement should 
fail. 

Family Work. — The Family Worker (Chapter V) often has to 
endure all the material hardships of the wage-earner. As with the 
“ in-and-out ” girl, much of the work done by this class is ignored 
in official returns and sometimes even in agriculturists* thoughts. 
“ ‘ On the small farm the woman is much more the partner of the 
man in his business than in any other industry I know of ’[Sir R. 
Greig], On the smaller farms, as well as on crofts and small hold- 
ings, it is no exaggeration to say that the work of wives and 
daughters is at the least as exacting as that of the men.” “ The 
right and natural reluctance to interfere with family life has been 
a deterrent to investigation, and only those who come in contact 
with the life of the small farms have any real knowledge of existing 
conditions." 

The system has many social advantages The value of home 
life and the country girl’s love of home (</". above, p. ) are strong 
points in its favour. But there is a degree Of strain to which this 
strong love of home should not be subjected. “ There can be no 
doubt that fair consideration for the work of sons and daughters is 
very often not given, and that their future, especially that of the 
daughters, is frequently sacrificed to-the immediate needs of the 
family as a whole.” This must be recognised as an influence 
telling against agricultural life in the minds of young women 
choosing their career. A fact noted, though not fully discussed, is 
the tendency of unpaid family work to lower the customary wage- 
rates for female labour generally in agriculture, especially In da^’- 
farming. 



^ WOKSW'S mijA^ A POZiCV. 

F^awlly woilfi in AllHcuHure is carrie<l> of course, to its extreme 
^Dft ^ Ibose oroItTng districts of the H^hlands and Islands 
(Puifrter VIL, Highlands) where the men make the bulk of their 
e^infs in connection with the fisheries, sport, etc., and the 
work of the croft is mainly done by the women of the family. In 
Sbetiaod ** when ploughing is done it is done by men, but a great 
many of the crofts are delved ; the women do that. There ought 
to be more horses ; the girls work too much in the old way, The 
women do the peat>carrying ; that is terribly hard work, and there 
are some parts where you can’t take a pony,” (Appendix III. 
Miss Coutts). 

Yet “in the Highlands the problem is less how to retain in 
rural life women who are anxious to leave it than how to enable 
women who desire to remain on the land to earn a sufficient liveli- 
hood.” It is clear that, among wage-earners, small farmers and 
crofters alike, in order to be at home or near home the average 
girl will acquiesce in conditions which she would otherwise reject. 
The remarkable description in Appendix IV. of hard service by an 
Aberdeenshire kitchen-girl and housemaid gives an explanation 
why any girls are willing to serve on such terms. “ Girls go to 
farm service soon after leaving school when their parents want 
them to be near home.” If the family affection of daughters could 
be given a fair chance by improved housing and a certain adjust- 
ment to modern conditions in the point of view of parents, it would 
act even more strongly than at present to retain the country girls 
in the country. 

fcocpects of Womna on the Land.. — The chapter on this sub- 
ject is short. The fear of possible unemployment among agricul- 
tural women from the further improvement of machinery is 
dismissed. The result would be rather to reduce the length of 
their working day — a much-needed improvement. Prospects 
beyond wage-earning employment are not, however, so clear. As 
Principal Paterson says (Appendix III.), “ there is not such a good 
agricultural ladder for women as there is for men” — and even 
the men’s ladder in some districts has rungs missing. Even apart 
from the scarcity of small-holdings, and the difficulty of securing 
adequate training, women workers can hardly save capital out of 
the wages they receive. For women in agriculture, in fact, unles‘< 
they are born farmers’ daughters, the chief existing agricultural 
ladder is by way of marriage. “ There is, as far as we can see, no 
reason why women should not engage with success in the highest 
developments of practical agriculture — in many instances they 
have already done so. These instances have hitherto been con- 
fined in large measure to women who were compelled by 
circumstances (in most cases the death of husband br father) to 
undertake the direction of farms . . . but there can be no doubt 
that the success of innumerable farms is due to the work done 
and the responsibility shared by husband and wife in partnership,” 
For women holders, dairying and the smaller agricultural indus- 
tries, especially in suitable combinations — pig-rearing, fruit-fam- 
ing, poultry-farming, market-gardening, bee-keeping, goat-keeping 
‘"-are hela to ofibr the best prospects. In all these branches 
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cc^operation among producers offers a greatly improved prospect 
of success. Interesting evidence is given by Miss Cairns, miss 
Irwin, Miss Morrison and Miss NiveU) as well as by Mr. Douglas^ 
Mr. Drysdale, Sir R. Greig, and Mr. MacNeilage, as to women’s 
success in farming. 

Agricultural science is noted as another line of advance open 
to able and well-trained women. 

Boral Industries. — At two points in the chapters so far con- 
sidered — on the problem of a supply of seasonal workers for large- 
scale agriculture and on that of securing a supplementary income 
for families on small crofts — there is a reference forward to the 
chapter dealing with Industries Complementary and Subsidiary 
to Agriculture (Chapter VIII.), In some parts of southern Scotland 
people are now so scarce that there is no local reserve from which 
occasional labour for seasonal processes in agriculture may be 
drawn, and farmers are thrown back on the services of married 
women {cf. above, p. ), and of itinerant gangs, with the notorious 
housing difficulties involved. In this connection striking evidence 
(of which the whole should be read) is quoted from Lord Lovat 
and from Mr. H. I. Wilson, H.M. Superintending Inspector of 
Factories. The latter shows how the villages, with their small- 
scale industries, used to provide a pool of occasional labour for 
the seasonal needs of agriculture; and how these industries {e.g, 
breweries, flour-mills, paper-mills, wood- and pirn-turning mills, 
tanneries, fell-mongering, small coach-building, coach-painting, 
saddlery and harness-making, tailoring, boot- and shoe-making, 
watch- and clock-making) have been disappearing from the villages 
during the last generation. The war, however, he points out, may 
mark a turning-point. War experience proved that man^ articles 
(and parts) can be made in quite small scattered workshops, if 
made to exact sizes, quite as well as in large, well-equipped 
factories. Such distribution of industry outside of the congested 
centres would benefit the health of the industrial worker and at 
the same time offer variety of work and additional social oppor- 
tunities in the rural districts ; local utilisation of water-power now^ 
running to waste offers one obvious means towards this end. A 
passage in Lord Lovat’s evidence (Appendix III.) fits in with the 
above : “ The aluminium works at Foyers and Kinlochleven have 
done good to the districts concerned. Such new places always have 
a bad name at first, and have a floating population that comes and 
goes. Now Foyers has probably about 90 per cent, of Highland 
people.” Plainly one of the chief obstacles to such decentralisation 
of industry, desirable in everybody’s interest, is the problem of find- 
ing housing for the workers outside of the great centres. No 
policy which omits to face and master this difficulty can be effective. 

The special Highland need for industries arises from the fact 
that “the smaller croft cannot be ranked as a self-supporting 
agricultural holding — it is really the family home; on these ‘the 
crofter is not an agriculturist, he is a labourer with land.’” Thus 
employment in complementary or subsidiary industries is needed 
to provide a money income. “At present* fishing is the only 
industry which employs any large number of Highland men and 
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women j in the seaboard areas it is undoubtedly still capable of 
great development. For the inland areas, the extension of 
forestry is generally considered to offer the most hopeful solu- 
tion of the problem of employment. , .. . Employment given 
ranges from light work, suitable for women and boys, up to 
the heaviest work for men. . . . The outstanding advantage of 
forestry is that it gives work just at the time when labour is 
not required upon the croft, and, provided that men’s labour is 
available for part of the year, employment can be given to women 
practically all the year round.” In forestry areas, with the 
water-power of the valleys utilised, many industries could be 
locally carried on — ^‘bobbin- and pirn-milling, cabinet-making, 
and the manufacture of by-products from the distillation of 
wood.” Basket-making is a hand industry which should be 
promoted where osiers can be grown, as in Skye. 

Mechanical power or water-power in small units could also 
be applied to some of the existing home industries both in north 
and south (spinning, weaving, glove-making, hosiery- making, etc.), 
thus providing a more productive and also more sociable form 
of work than the strictly home industry, one which might appeal 
specially to the younger women (see evidence by Miss Anderson, 
Golspie, Appendix III.). 

It is recommended “that schemes should be promoted for the 
utilisation of water-power in rural districts in view of its import- 
ance in the development of rural industries, and that any larger 
schemes for the transference of such power should be framed with 
most careful consideration for local needs and possibilities.” 

Of existing home industries the most important are the High- 
land home-spun tweed and the Shetland hosiery industries. Both 
produce at their best a first-class article which can hold its own in 
the open market ; but both suffer severely from imitations and from 
the lack of a guaranteed standard of material and workmanship 
in the goods themselves. In Shetland “there has recently been a 
tendency to cross the native breed of sheep with other breeds in 
order to obtain greater size. This crossing impairs the quality 
of the wool, and in the best interest of the Islands care should 
be taken that the pure breed of Shetland sheep be maintained.” 
For Shetland the evidence of Mr. A. F. Smith and Miss VV. 
Coutts should be read. For full treatment of Home Industries 
in the Highlands and Islands the reader is referred to Professor 
Scott’s Report [Cd, 7564]. The Committee strongly recommend 
the promotion of co-operative business organisation and of the 
effective use of trade-marks to distinguish (r?) tweeds and hosiery 
made entirely by hand, and (d) those made partly by hand and 
partly by machinery. Good technical instruction, in continuation 
classes or otherwise, is also desirable. 

Oo-opem^n. — To the development of Co-o|>eration (Chapter I X.) 
the Committee look for the solution of some of the sharpest 
problems for women in agriculture and agricultural industries. 
The co-operative milk depots of Ayrshire (affiliated to the Scottish 
Agricultural Organisation Society) have not only proved most 
profitable to their members, but have eased the almost intolerable 
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working day of the women on the dairy^&rriis* this con*^ 
nection it is to be hoped that a much larger measure of assistance 
than hitherto will be given by the State to propagandist work in 
developing co-operation.” In the minor forms of agricultural 
production (poultry -keeping, market -gardening, etc.) specially 
suited to women holders, co-operation makes an enormous differ* 
ence, instanced in the remarkable development of co-operative 
poultry societies in Shetland. “ It may almost be said that the 
smaller the industry the greater the benefit to the worker of 
co-operative buying and selling.” The hand-made hosiery and 
tweed industries have not yet been organised co-operatively on a 
large scale, but such organisation offers the best prospect of 
combating the weaknesses from which these industries at present 
suffer. 

The Committee sum up as follows on the closely related 
subjects of Industries and Co-operation : — 

‘‘ We wish to emphasise the point that co-operative organisa- 
tion in agriculture is a benefit to producer and consumer alike ; 
larger profits to the producer are secured by the elimination of 
waste, and the consumer benefits by the increased quantity of 
of good produce placed upon the market. 

“ We regard subsidiary rural industries as a desirable element 
in the rural life of the Lowlands, and as essential to the prosperity 
of the Highlands. In the past much good work has been done 
in the Highlands by those who have interested themselves in this 
matter, but their work has failed of full effect through lack of 
co-ordination and insufficient business experience; an additional 
difficulty is the lack of effective means of transport The 
present state of matters cannot be regarded as satisfactory. We 
suggest that steps be taken to investigate the possibilities of 
applying co-operative organisation to industries already existing 
in the Highlands, and, if advisable, to suggest other schemes of 
■development. 

“ As regards the development of rural industries in the 
Lowlands, a conference of those interested might usefully be 
convened. 

“ We believe that the recent revival of prosperity in agriculture 
offers more hopeful prospects of success than in the past for efforts 
in this direction.” 

Education. — In Chapters X. and XI. the point of view changes. 
The subject of inquiry is no longer the house in which the country 
woman lives, the work she finds to do, the wages or other recom- 
pense she receives for doing it, but the mind of the country girl 
herself, and its preparation for and relation to the life before her. 

And here it appears that there is a gap which goes far to 
■explain the wasting disease from which rural society in Scotland 
has suffered. On the one hand, the conditions of life in the 
country in many respects have not been such as to attract young 
people sufficiently educated to make their way elsewhere; on the 
other, the education given in country schools is, in fact, in too 
many eases, out of relation with rural life either as it is or as it 
might be. “We believe that in a very large number of schools 
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the policy of relating Instruction to environment has not yet had 
ptlictica} effect * . . and that, wherever the blame may He, the 
jkcchsation brought against the country school of being, in feet, 
out of relation with rural life is too commonly justified/* In their 
final summing up in the last chapter of the Report the Committee 
lay stress on developments in rural education, as on improve- 
ments in housing, as the two most fundamental necessities for 
any scheme of rural revival. 

, They are careful to guard themselves from the suspicion of 
wishing to narrow the country child’s education. We desire to 
dissociate ourselves absolutely from the view still sometimes held 
that the agricultural worker’s child is better without much educa- 
tion and that what he or she does receive ought, from an early 
age, to be chiefly in special agricultural subjects. We believe 
that education . . . should in the first place aim at the develop- 
ment of character and ability rather than at fitting the child for 
a particular industry. ... At the same time we believe that 
general education does not lose in value but gains from being 
related to the life around the child.” 

This chapter of the Report and also the evidence on Education 
is particularly detailed and cannot be well summarised. The 
section should be studied in full by all interested. Various 
suggestions are made as to the books and curriculum of rural 
schools, and especially as to the value of school gardens, in which 
girls as well as boys should have a share. In the teaching of 
literature and singing “ more use might be made of Scottish ballad 
and lyric poetry.” Handicrafts should be encouraged. As a 
solution for the puzzle of the teacher’s time-table in small 
schools a system of central rural schools is proposed for the more 
advanced pupils, with the proviso that arrangements should be made 
for their daily conveyance from their homes. But the question is at 
bottom one of spirit and intention in the teacher. “ Important as 
questions of arrangement are, the personality of the teacher and 
the direction of his or her interest is the chief thing ; and this is 
proved by the fact that certain teachers triumphantly succeed in 
spite of all difficulties in giving an education full of rural spirit.” 
The country school needs a very good teacher, as he or she has 
to teach everything to the children at many different stages ; and 
he or she should be interested in the country. It is noted that 
the National Salary Scale of August 1919 does not sufficiently 
consider rural interests. The needs and importance of rural 
education ought to be pressed on Education Authorities. 

Secondary schools often tend at present to draw away the 
interest of the brightest country children from country to town. 
“The Canadian experiment of Agricultural High Schools should 
be studied, and something of the kind set up in this country at 
selected rural centres, preferably where there is alread)* a good 
secondary school, but not in towns of any great size.” 

Technical training In agriculture should be made more 
generally available for girls and women by an increase in the 
number of itinerant instructresses from the ap^ricultural colleges, 
and by setting up dairy institutes in the different counties or 
-districts. At preseiit “in few countries is the technical instruction 
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of women in rural industries so deficient as in Great Britain. . . . 
The present facilities are inadequate for training girls in those 
subjects which would be most useful to them if they follow a 
career in the country ” (Sir R. Greig). Domestic economy should 
be included in the curricula for girls* 

By such a rural education as outlined the young people would 
have “their eyes opened to the interests and the possibilities of 
the life around them ; and if anything is felt to be wrong or out 
of date in the organisation of country life, it may be expected 
that young men and women so trained will set themselves to* 
change these features rather than choose the more customary but 
nationally disastrous alternative of abandoning rural life/* 

Social Life (Chapter XI.). — A full and interesting social life 
may be found along with great poverty and in remote spots, as in 
certain parts of the Highlands. Over the greater part of rural 
Scotland, however, the lack of social opportunities appears to be 
the most deeply felt lack of all. A witness unlikely to make too 
little of wages, housing, tenure, etc., goes so far as to declare that 
“social life is the key to the whole question of rural depopulation.’* 
Practically all the witnesses questioned on the subject agreed that 
the lack of social life in the country is at least one of the chief 
causes that drive away young women to the towns. 

The extreme point, of course, is reached where shifting is 
commonest — where the woman in the farm cottage does not know 
the next-door neighbour ; where old church connections drop and 
new ones are not formed ; where it is not worth while to join a 
Union Branch or a Women*s Institute “because we may be away 
again at the term ” ; where there is no object in brightening up the 
house or planting anything but annual vegetables in the garden ; 
where the very children can hardly grow accustomed to a new 
teacher before the family is off again — in half-conscious search, 
apparently, for some relief to the monotony inherent in such a 
life. What this isolation means in loss of happiness, purpose 
and prospect for the future may be readily understood. Where 
.shifting is customary anything whatever that will help the farm 
servant and his family to strike root and form connections is of 
value. Development of village or group housing, opportunity to 
secure a bit of ground free from restrictions as to its use, more 
preparation for social life at school, more countenancing by the 
older people of the young people’s amusements, the growth of 
Women’s Rural Institutes, Union organisation, co-operation, 
educational societies — all or any of these would so far tend to lift 
the feeling of deadness and depression which at present seems to 
weigh down upon the young people in many country districts and 
to drive them either to town or to a futile wandering from place to 
place ; and the more the country people acted together in such ways, 
so much the better they would be able to go on. ** Social life 
cannot be created by legislation ; what the State can do is through 
various means, material and educational, to create conditions 
favourable to its growth.” “ The difficulties besetting all efforts to 
regenerate rural life in Scotland are sure to be many and great. 
‘ No one can deny that our complicated state of society at the 
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pmsent time is far too much split up by cleavages due to varying 
interests, party politics, different churches, cliques, societies, etc.' 
But however formidable these difficulties may be, there can be no 
doubt that the future development of the agricultural industry 
will depend largely on the development of organised Social Life/' 

OoncfaisioiL — The conclusions (Chapter XII.) have been already 
freely quoted. “ The work of women in agriculture is, in Scot- 
land, so important a factor in the prosperity of the industry that 
it ought to receive fuller and more explicit recognition than has 
hitherto been the case. To this end, we consider that women 
should be represented on executive, administrative, advisory and 
educational bodies which deal with agricultural interests." 

For any practical scheme for rural development, improvement 
in housing and in education is a necessary first step. 

Questions of wages and hours, it is hoped, may find an agreed 
solution through the action of Conciliation Committees — “the 
present state of matters cannot long continue.” 

Whole-time agricultural work (either regular or seasonal) by 
women with families is an evil. 

Co-operation, and rural industries which only co-operative 
methods can make economically sound, would give variety and 
opportunity to life in the country, and are especially important 
for the prospects of women. 

Wider social opportunities would bring increased interest, 
enjoyment, and effectiveness of action into the lives of Scottish 
country women. 

To carry out the recommendations made the Departments of 
State concerned should give the fullest encouragement, by advice 
and practical assistance, to all approved voluntary agencies work- 
ing for rural development. 

Forty-one detailed Recommendations are made. 

The Committee did not consist of Utopian idealists. They 
based their proposals for the women's side of a rural policy on 
two hard facts — that young women are as a matter of fact 
disappearing from country life as it is, and that the restoration 
of country life in Scotland has now become both economically 
and socially urgent. Effort from many directions is required 
to effect the necessary restoration. 


THE AGRICULTURE ACT, 1920. 

The Agriculture Act became law on 23rd December 1920, and 
came into force on 1st January 1921. Originally introduced in 
May 1920, it was exhaustively discussed in the House of Commons 
and in the country throughout the summer and autumn, and its 
provisions had been materially altered when it finally left the 
House of Commons on 23rd November. The House of Lords 
introduced drastic changes, most of which were accept^ by the 
House of Commons in the course of sittings and negotiations 
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that lasted almost continuously from the evening of Wedn^a^r 
22nd December, until midnight on Thursday, 23rd, when tho Bui 
received the Royal Assent. These circumstances are of import- 
ance. Generally speaking, it is su 0 icient in dealing with an Act 
of Parliament to describe its actual terms, but where, as In this 
case, the intentions of the Government, supported by the House 
of Commons, have on fundamental points been over-ridden by 
the House of Lords, it is necessary to refer to the earlier provisions 
of the Bill, which were before the country for six months, and 
which formed the basis of the discussions mentioned above. 

The Act is divided into three parts. Part I. amends the Corn 
Production Act, 1917; Part II. amends the Agricultural Holdings 
Acts ; and Part III. contains general provisions. The sections of 
outstanding importance are — in Part I., Section 2 (minimum prices) 
and Section 4 (control of cultivation), in Part II., Section lo 
(compensation for disturbance) ; and in Part 1 1 1 ., Section 33 (4) 
(rules of good husbandry) and Section 34 (application to Scotland). 
These sections should be closely studied both in the form in which 
they left the House of Commons and in that which they have 
finally received ; this does not, however, apply to Section 2, which 
remained unchanged. 

The Act was originally intended to apply to Ireland, but in 
view of the almost simultaneous passing of the Home Rule Bill 
this provision has been deleted. 

It should further be pointed out that the Act is a complicated 
piece of legislation by reference, and that its application ta 
Scotland involves numeious matciial as well as formal points. 
No attempt is made here to deal exhaustively with the provisions 
of the Act and their bearing on previous Acts. The scope of this 
article is limited to a brief account of the main features of the 
Act. Copies of the Act may be obtained from H M. Stationery 
Office, 23 Forth Street, Edinburgh, price 6 d or by post 74 </. 


Part L— Amendment of the Corn Production Act, 1917. 

Part I. provides that the Corn Production Act of 1917 shall be 
permanent (Section i). If, however, an address is presented by 
both Houses of Parliament praying that it may cease to be in 
force, the King may by Order in Council make a declaration ta 
that effect, and the Act will expire at the end of the fourth year 
subsequent to the year in which the Order is made, with reserva- 
tion of all rights accrued and liabilities or penalties incurred 
before the date of expiration. 

Considerable alterations are made in Part I. of the Act of 1917. 
The method of determining the amounts, if any, payable to 
growers of wheat and oats is unaltered, but the method of fixing 
the minimum prices on which these amounts are based is quite 
changed. Instead of laying down a schedule of prices for each 
year, the new Act provides for the appointment of three Commis- 
sioners to determine these prk^ifs (Section 3). One of these is to 
be appofhted by the Minister df Agriculture and Fisheries and 
the Board of Agriculture for ScN^and jointly, one by the Treasury 
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ua 4 one by the Board of Trade. * They thus represent respectively 
the prodttoer, the tax-payer and the consumer. 

The year tgzg is taken as the “ standard year *’ by reference to 
which the Commissioners are to make their calculations (Section 2). 
The minimum prices for the standard year are laid down as 
follows : — 

Wheat, 68s. per customary quarter of 504 lbs. 

Oats, 4S®’ » >1 I) »> 33^ »• 

The corresponding prices per “statutory quarter” are for 
wheat 64s. qd. (480 lbs.) and for oats 42s. y^d. (312 lbs.). The 
Commissioners are to ascertain the cost of production of wheat 
and oats in each year, and to fix the minimum prices per statutory 
quarter at figures bearing the same proportion to those for 1919 
as the cost of production in the year under consideration bears to 
the cost of production in 1919. For this purpose they are to 
obtain such information as they can from the Minister of Agricul- 
ture and Fisheries, the Board of Agriculture for Scotland and the 
Department of Agriculture and Technical Instruction for Ireland 
(which is here left in, apparently by design), and from individuals. 
They have, however, no power to compel anyone to appear before 
them or to produce books or documents, nor can they administer 
an oath, nor may any penalty be imposed on a person supplying 
them with false information. These powers were cut out by the 
House of Lords. 

Part II. of the Act of 1917 is unaltered so far as Scotland is 
concerned — *.«. the existing law regarding minimum wages is made 
permanent, subject to the general provision already mentioned — 
and Part III. is in the same position. 

In Part IV., however, there appears one of the vital changes 
introduced by the new Act. Section 9 of the earlier Act, dealing 
with the control of cultivation, is withdrawn and replaced by 
Section 4 of the new Act. The old Section 9 extended to three 
pages of print and Section 4 as approved by the House of 
Commons to seven pages, while Section 4 as finally passed extends 
to five pages. This gives a rough quantitative guide to the degree 
of control embodied in the various proposals. In this connection 
it must be remembered that Part IV. of the Act of 1917 has 
never been in force. As now modified, it came into force on 
1st January 1921, but up to 31st December 1920 the control 
of cultivation by the State was exercised under the Defence of 
the Realm Regulations, modified only by the Corn Production 
(Amendment) Act, 1918, which gave aggrieved persons that 
recourse to arbitration which they would have had if Part IV. 
had been in force. 

Section 4 thus embodies the permanent policy of the State 
(always subject to the provision for withdrawal) with regard to 
the control of the cultivation of land in the interests of food 
production. Subsection (i) gives the Board of Agriculture power 
to take action, after consultation with the Agricultural Executive 
Committee, witb regard to any arable or grass land that is not 
being cultivated according to the rules of good husbandry (as 
defined in Section 33 (4)) ; or where the production of food can, 
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without injuriously affecting the persons interested in the land or 
altering the general character of the holding, be maintained or 
increased by th? occupier by means of an improvement in the 
existing methods of cultivation ; or where the tenant or owner 
has neglected to execute necessary works of maintenance (as 
defined in Subsection (9)). 

The House of Lords cut out the power of compelling the 
arable cultivation of grass land, and inserted the phrase “ altering 
the general character of the holding.” They also secured the 
exclusion of land that is a “ park, garden or pleasure ground or land 
adjoining a mansion house or garden attached thereto and required 
for their protection or amenity or woodland or land cultivated for 
osiers.” 

The Board’s action is to be, as in Section 9 of the Act of 1917, 
by way of notice requiring compliance with their directions with 
regard to cultivation or maintenance, subject to the right of the 
person concerned to take the case to arbitration in accordance 
with Part IV. of the Act of 1917. With this must be read Section 5, 
which modifies the procedure in such arbitrations, as stated below. 
Unreasonable failure to comply is punishable with a fine of £20 
and a day for continuance of default after conviction (Sub- 
section (4)). The Board may not interfere with the discretion of 
the occupier as to the crops to be grown. The indemnity 
proposed to be conferred upon a tenant breaking the conditions 
of his lease in consequence of the Board’s action was cut out by 
the House of Lords ; this is a logical result of the cutting-out of 
the power of compelling the arable cultivation of grass land and 
of the limitation on the Board’s action just mentioned. 

The Board are empowered to execute any work of maintenance 
and recover the cost from the person in default (Subsection (46)), 
while in the case of a landlord’s neglect they may authorise the 
tenant to do the work and recover the cost as if it were an 
improvement under the Act of 1908 (Subsection (5)). 

With regard to prosecutions under this section of the Act, it 
may be worth while to point out that the exclusion of Scotland 
(see Section 34 (2)) from the operation of Subsection (^4a), “ pro- 
ceedings for an offence under this subsection shall not be instituted 
except by the Minister,” does not mean that in Scotland any 
other person or body than the Board of Agriculture for Scotland 
may take the steps necessary to have proceedings instituted ; it 
merely conforms to the criminal law of Scotland, under which all 
prosecutions are instituted by the Crown. 

The power proposed to be conferred upon the Board to 
determine the tenancy of a defaulting* occupier, which they 
possessed under the Defence of the Realm Regulations and which 
was included in Section 9 of the Act of 1917, is excluded from the 
Act as finally passed. 

The Board may, under Subsection (7) of Section 4, appoint a 
manager for an estate that is “grossly mismanaged to such an 
extent as to prejudice materially the production of food thereon 
or the welfare of those who are engaged in the cultivation of the 
estate.” An order to this effect does not, however, take effect for 
six months, during which period the landlord may appeal to the 
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Court of Session. Reservation is also made of mansion houses, 
gardens and parks, and of sporting rights that do not interfere 
with the production of food. The conditions under which the 
Board may exercise this power have been greatly restricted by 
the alterations made by the House of Lords. 

Subsection (9)- gives the definition of ** necessary works of 
maintenance/* already referred to in connection with Subsection (i). 

Subsection (10) contains the highly important provision that 
when the Board are satisfied that injurious weeds (to be defined 
by Regulation) are growing on anj^ land, they may require them 
to be destroyed under penalty, as in Subsection (4). 

Section 5 is important from the point of view of procedure, 
especially in view of the recent decision in the Springkell case. It 
provides that if in any arbitration under Part IV. of the Act of 
1917 the arbiter states a case^for the Sheriff's opinion on any 
question of law, an appeal will lie to the Court of Session, but no 
further except with leave of that Court. 

Section 9 provides that Part IV. of the Act of 1917, as now 
amended, shall come into force on 1st January 1921. One result 
of this is that the Agricultural Executive Committees, which 
previously existed only in virtue of a scheme drawn up by the 
Board, became on that date statutory bodies. On the same date 
the powers possessed by the Board under the Defence of the 
Realm Regulations ceased. 

Part II. — Amendment of the Agricultural 
Holdings Acts. 

Part II. of the Act is entitled** Amendment of the Agricultural 
Holdings Acts," and is intended to meet the complaints that have 
been made of the inadequate protection afforded by these Acts to 
agricultural tenants. 

Section 10, which deals with compensation for disturbance, 
has been more drastically altered by the House of Lords than any 
other part of the Act. The compensation payable to a tenant 
who leaves his holding after 1st January 1921 by reason of a 
notice to quit given after 20th May 1920 is now limited to one 
year's rent (less the amount of certain rates and taxes, for which 
see Section 34 (3)), which is taken “for the avoidance of disputes" 
as representing the loss or expense directly attributable to the 
quitting of the holding and unavoidably incurred by the tenant, 
unless it is proved that the tenant's loss and expenses exceed that 
amount, in which case the amount may be increased up to a 
maximum of two years' rent (Subsection (6)). There is thus no 
provision in this Act for compensation for disturbance, apart from 
actual loss or expense, and no distinction is made between 
capricious and other refusal to renew a tenancy. 

In Subsection (i) are given six reasons that disqualify a tenant 
for compensation. The paragraph requiring most attention is 
(a), “ unless the tenant was not at the date of the notice cultivating 
the holding according to the rules of good husbandry," as defined 
in Section 33 (4). The other paragraphs are concerned with 
various defaults on the part of the tenant. 


£ 
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Subsection (2) provides that a landlord may at any time ft{^ly ' 
to tbe Agricultural Executive Committee for a certificate that a 
tenant is not cultivating according to the rules of good husbandry ; 
landlord or tenant may within seven days after notification of the 
Committee’s decision require the question to be refdrted’ to an 
arbiter, who must give his award within twenty-eight days after 
the matter is referred to him. In this connection Subsection (ii) 
should be noted, which states that procedure in all arbitrations 
under Section 10 is to be in accordance with the Act of 1908. 

Subsection (7) introduces another set of circumstances that 
preclude payment of compensation. Much discussion has taken 
place regarding paragraph (r), “ where the tenant with whom the 
contract of tenancy was made has died within three months 
before the date of the notice to quit.” The House of Lords 
proposed to change “three” to “six,” but this was successfully 
resisted. Paragraph {d) brings in Section 23 of the English Act 
of 1908, which is applied to Scotland by Section 34 (9) of the 
present Act, with the necessary alterations. Paragraph {g) 
protects the interest of an owner-occupier desiring to resume the 
occupation of a holding let to a tenant, under specified conditions. 

Subsection (12) as modified by Section 34 (4) excludes from the 
term “holding" any land “ which forms part of any park, garden, 
or pleasure ground attached to and usually occupied with the 
mansion house, or any land adjoining the mansion house which is 
required for its protection or amenity, or any permanent grass 
park held for the purposes of a business or calling not primarily 
agricultural or pastoral, including that of butcher, cattle-dealer 
and the like,” the compensation payable in respect of such land 
being that payable, if any, under Section ii of the Act of 1908. 

Subsection (3) provides that if a landlord refuses an arbitration 
on rent, and the tenant leaves his holding on that account, he 
shall be entitled to compensation for disturbance, under certain 
limiting conditions. Revision of rent cannot, however, take place 
less than five years from the beginning of the lease or the last 
change of rent (Subsection (4)). The House of Lords proposed to 
give the arbiter power to fix the period of renewal of tenancy under 
the revised rent, but this was not insisted on. 

Section li provides for the payment to allotment-holders of 
compensation for disturbance based on “the benefits that would 
have accrued to the tenant ” in a certain period. 

Section 12, applying the provisions for compensation for dis- 
turbance to a cottage occupied by a worker on a holding, is 
rendered practically inoperative in Scotland by the proviso 
(Subsection (j-c)) that it does not apply where the worker is 
employed for a year or half-year, and the occupation is terminated 
at the end of such period. 

Section 13 does not apply to Scotland, but corresponding 
provision is made in Section 34 (7) for the alteration of Section t8 
(i) of the Act of 1908, so that notice of not less than one year 
is now required in the case of leases of two years and upwards 
(instead of three). 

Section 15 amends the law as to improvements, providing that 
in certain circumstances an Agricultural Executive Committee 
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t&ay direct that an improvement under Part I . of the First Schedule 
to the Act of 1908 may be treated as if it were in Part II. of that 
Sch^ule The improvements that may be so treated are to be 
defined by Regulations made by the Board. Subsection (3) con- 
tains elaborate provisions regarding market gardens. There is 
recourse in all cases under this section to arbitration in accordance 
with the Act of 1908. 

Section 16 enacts that a tenant quitting a holding shall receive 
conpensation for increased value to an incoming tenant due to 
the continuous adoption of a standard or system of farming that 
has been more beneficial to the holding than the standard or 
system, if any, required by the contract of tenancy,” provided that 
a record of the condition of the holding has been made. Arbitra- 
tion is as usual to be in accordance with the Act of 1908, and the 
arbiter is directed to take into consideration any separate com- 
pensation that the tenant may receive for improvements that 
have contributed to the increased value. 

Section 19 provides for compensation to a landlord for 
deterioration of a holding during tenancy. 

Section 20 enables the Board to make rules with the object of 
expediting arbitrations and reducing their cost. 

Section 21 provides that where the Board nominate an arbiter 
under the Second Schedule to the Act of 1908 it shall be from a 
panel drawn up by the Lord President of the Court of Session. 
The remuneration of an arbiter so appointed is to be fixed 
the Board, while the remuneration of an arbiter appointed 
by agreement is to be fixed, failing agreement between him and 
the parties, by the Sheriff. 

Part III. — General 

Reference has already been made to the definition of the 
expression “ rules of good husbandry ” that is given in Section 33 
(4). This is a matter of fundamental importance as affecting the 
Board’s powers under Section 4 and the tenant’s right to 

compensation under Section 10 The definition extends to 

nearly a page of print, and was described by Sir Arthur Boscawen 
as “the longest definition of the rules of good husbandry ever 
known in the history of agriculture.” Its terms were discussed 
up *to the last moment. In particular, the Lords wished to alter 
the phrase “ clean and in a good state of cultivation, condition and 
fertility ” to “ a high state,” but this was successfully resisted. 

Most of the material points in the application of the Act to 
Scotland (Section 34) have already been mentioned, but reference 
should be made to a proposal that failed. The Government’s 
intention was that all arbitrations under this Act or under lease 
should, failing agreement as to an arbiter, be determined by the 
Scottish Land Court. This was rejected by the House of Lords, 
and even the proposal that voluntary recourse to that Court 
should be allowed failed to pass. 

Some minor points in Part III. may be briefly mentioned. 
Section 31 enables Agricultural Executive Committees to delegate 
their powers to sub-committees. Section 32 puts an agricultural 
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employer in the position of landlord of a house provided for 
employee as part of his remuneration, for the purposes of Sections 
14 and 15 of the Housing Act, 1^9, but does not affect the 
obligation of any person other than the employer to repair such a 
house. The additions made in the First Schedule to the list of 
improvements in the First Schedule to the Act of 1908 should also 
be noted. 

WART DISEASE OF POTATOES. 

Results of Immunity Trials in 1920. 

In 1919 the Board of Agriculture for Scotland acquired two plots 
of land, one at Avenue Park, Philpstoun, West Lothian, and the 
other at Duddingston, Edinburgh, for the purpose of carrying out 
extensive trials of immunity from wart disease of potato varieties, 
similar to the trials conducted by the Ministry of Agriculture and 
Fisheries at Ormskirk. 

The success that has attended the English trials and the great 
development they have brought about in the business of potato 
breeding are well known. This development is as yet only in its 
early stages ; the extent of the spread of wart disease has only 
lately been realised, but the realisation has brought with it the 
unavoidable conclusion that the threatened peril to the potato 
industry of this country is to be averted only by the complete and 
adequate substitution of approved varieties for the standard non- 
immune varieties which at present occupy the premier place in the 
ware market, and by the maintenance of pure stocks of those 
immune varieties which have proved acceptable to the farming and 
to the consuming community. 

The Board have made arrangements for establishing in 1921 a 
Registration Station for testing, recording, and certifying new 
varieties of agricultural plants, including potatoes, and, in so far as 
this scheme applies to potatoes, the immunity trials will become 
part of the work of the Registration Station. 

It is intended that the work of registering and disease testing 
shall be as complete as possible, and ultimate developments will 
be directed towards — 

(1) The registration of new varieties ; 

(2) The testing of varieties for immunity from wart disease ; 

(3) The testing of varieties, for resistance to other diseases, 

notably blight ; 

(4) The testing of varieties for quality and yield. 

The inspection of stocks of immune varieties and the certifica- 
tion of such stocks as are pure will also be maintained. Raisers 
of new varieties will be afforded an opportunity of eliminating, at 
an early stage, seedlings which are of no marketable value on 
account of non-immunity, and will be enabled to concentrate on 
comparative trials of the immune types. By the aid of this work 
breeders of new varieties should be able, in the no distant future, 
to supply growers with varieties which are wart-free, blight- 
resistanf, vigorous, high-yielding, and of good marketable quality, 
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and when such varieties come .into general cultivation the danger 
of wart disease will have disappeared. 

BesiiUsoI Trials* 1900. — The trials in 1919 were inconclusive, as 
the season, in which no rain fell on the ground from the time of 
planting to the middle of September, was adverse. 

In 1920 the season was very favourable for a test, and care was 
taken to ensure that each variety tested was subjected to the 
effects of the disease, direct infection of the soil in proximity to 
the seed tubers being made at the time of planting. This year a 
total of two hundred and ten samples were submitted for testing, 
excluding eighty forwarded by the United States Department of 
Agriculture. In addition one hundred and sixteen samples' of 
susceptible and immune varieties were interspersed among the 
plots for purposes of control and comparison. One hundred and 
six of the varieties sent in for trial have so far shown no sign of 
being affected with wart disease, leaving one hundred and four 
on which wart disease has been identified. Fifty-four of the 
varieties apparently immune and forty of those susceptible to 
wart disease appear to be new and distinct, the remainder 
belonging to standard types. A certificate of immunity from 
wart disease will not be granted for any variety unless it sur- 
vives a test for two successive years at least, as a single year's 
test cannot be considered conclusive, particularly in the case of 
early varieties. Of the varieties which proved susceptible this 
year, those which appear to be new and distinct will be subjected 
to a further year’s test, while those obviously belonging to a 
standard non-immune type have been discarded. . 

Arrangement of Tests. —The varieties to be included in the tests 
are first sprouted in boxes. At this stage the colour of the sprout 
of the sample is noted, and tubers which have sprouts differing in 
colour from the bulk of the sample are removed. During the 
growing season, observations are made on the characteristics of 
the varieties under test, and all plants which are obviously not 
true to type in any sample are removed. Notes are also taken on 
the occurrence of other diseases than wart disease, notably blight, 
corky scab and mosaic. It has been found that in the case of 
varieties submitted for test a considerable number of the samples 
are not pure, and it is suggested that persons who desire to have 
varieties tested in future should mark one or more plants of the 
true type during the growing season, and select the sample for 
test from the produce of these marked plants. Six tubers of each 
variety are planted at both centres. In the first year of trial, the 
varieties are arranged in plots so that all those from one sender 
are together, but in the second year the varieties are arranged 
according to the following plan : — 

(i) Time of maturity ; (2) colour of skin ; (3) colour of sprouts ; 
(4) shape of tuber; (5) colour of flesh; (6) colour of flower; 
(7) characteristics of haulm. 

This arrangement ensures that similar varieties are placed 
together, and at the same time facilitates demonstration* and 
comparison, 
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The possibility of proving the susceptibility of an individaa) 
plant from any crop by transfer of the plant to the trial ground 
was tested during the season. A typical plant from a crop of an 
unknown variety grown in a clean field in Stirlingshire was 
transferred to the testing ground at the beginning of August and 
planted in soil infected with fresh green wart. The plant died 
down in about three weeks* time. Warts were found on the last 
developed tubers when the plant was lifted in October. 

Types . — Varieties are said to belong to a standard type when 
they are indistinguishable in their botanical characters from that 
established type. Undoubtedly many so-called new varieties 
are simply selections from an established standard variety, but 
the possibility of the reconstitution of a standard variety in a 
new seedling, whether produced by artificial cross-fertilisation or 
natural self-fertilisation is not left out of consideration. 

The origin of new varieties in any other way than from the 
seed of the plum has not been proved absolutely in any one case. 
The only accepted authentic instances of sporting are changes in 
the colour of skin of the tubers, which differences alone are not 
regarded as constituting a new variety. 

The following is a list of some of the varieties tested. The list 
includes standard varieties used for comparison and control, as well 
as varieties on which definite reports on immunity or susceptibility 
have been issued. Varieties identical with standard types, but 
submitted for test under a name other than the recognised name 
of the variety to which they pertain, are indicated in italics 
and classed with the variety they resemble. 

Varieties Immune from Wart Disease. 

1ST Earlies. 

America, Witchhill {Glcneagles EarlVi one sample unnamed)^ 
Snowdrop, Dargill Early, Sutton’s Ai, Early Pink Champion, 
(Fi/cshtrc Early Champion), Arran Rose. 

2ND Earlies. 

Entente Cordiale, Katie Glover, Arran Comrade, Conquest 
(Duchess), Nithsdale, Schoolmaster, King George V., Ed^ell Blue, 
Rule Britannia, Mauve Queen, Mr. Bresse, Towser. 

Early Maincrop. 

Abundance (Jcannic Deans, Culdecs Castle, Kerr's New WhitCr 
Cr owner. Sec and ns, Admiral, Provost, Laing's Prolific, Plotholder, 
Darlington, Colossal Beauty, Carrick Qtiecn, three samples un- 
named), Great Scott, (Southampton Wonder, Hunter's Invincible)r 
Burnhouse Beauty, Ally, Red-eyed Rogue of Ally, Early Market, 
Marvel of Variation, K. of K., Majestic, Crusader, Catriona. 

Late Maincrop. 

Champion, Champion II. (Clifden Seedling), Carnegie {RoeaUan, 
White City), Bishop, Lochar, Tinwald Perfection, Templar, 
Langvvorthy (one sample unnamed), Golden Wonder (Peacemaker), 
Irish* Chieftain, Dominion, Dean, Kerr’s Pink, Flourball, Shamrodc, 
Irish Queen, Rector, Ranfurly Red, Arran Victory, Pink Seedlings 
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0uM9tible YattoHM. 

1ST Earlies. 

Epicure (Fullsack), Harbinger {Pierrimont Seedling, Tweedside 
Ringleader, Eclipse {Early Seed, Sir John LlemeUyri), 
Sharpe's Express, Early Rose, St. Andrew, Duke of York (two 
samples unnamed), Midsummer Early (jPhe Macs), Sharpe’s 
Victor, Dunottar Castle, Myatt’s Ashleaf, May Queen, Eightyfold, 
Rul^ Gem. 

2ND Earlies. 

M'Cawley’s Pink Eye, Mein’s Early Round, British Queen, 
{Golden City, English Beauty, Scottish Standard, Robson Seedling, 
Pioneer, Duncraig Castle, Tam o’ Shunter, Marvel, Snow Qveen, 
two samples unnamed). Snowflake, Royal Kidney, Brydon’s Blue 
Cross. 

Early Main crop. 

Bantam, Thane o’ Glamis, Langholm Model, Magnificent, 
Carrick Abundance, Evergood {El-Dorado), John Bull, Lord 
Rosebery, Triumphs, Kirrie Reds, Chelmsford, Herd Laddie, 
King Rufus, King Edward VI 1. {Red King Edward, Macgregor, 
Rob Roy, two samples unnamed). Purple Eye No. 2. 

Late Maincrop. 

Northern Star {Ajax), Cumberland Ideal, Field Marshal, 
{Sirathorc, one sample unnamed), Up-to-Date, {Dreadnoughts, Date 
Variety, Dobbie’s Prolific, Scottish Triumph, Dalhousie, Duchess of 
Cornwall, Factor, Lovat's Seedling, Crossford Beauty, Britain’s 
Glory, Great Gift, M air stand Don, New King, Redhead, Bonnie 
Don, Blair’s Best, Islay Perfection, Drumwhindlc Seedling, two 
samples unnamed). President, {Mein’s Perfection, Scottish Farmer, 
Iron Duke, Champion of Hampshire), Arran Chief, {Isla, three 
samples unnamed). Summit (one sample unnamed) Den o’ Airlie, 
Thrums, Angus, Fitzjame.s, Professor, Banff Castle, Ewine Pink, 
Blue-Don, Fortyfold {Piebald). 

Amerioan Varieties. — Of the eight) American varieties included in the 
Trials, fifty-five were named sorts and twenty-five unnamed hybrid seedlings. 
Only four of the varieties showed any promise : these were of the up-to-date 
type and non-immune. The early sorts died down very early and yielded only 
a very small crop ; maincrop types also died down early and seemed to be 
lacking in vigour and weak in the haulm Features of the majority of the 
named varieties were the number and depth of eyes on the tubers. Fifty-two 
of the varieties were susceptible to wart disease, and eight w'ere doub^lly 
susceptible. Most of them were extremely subject to blight. The varieties 
which are apparently immune to wart disease do not show any promise 
of being suited to field culture in this climate. 

Obaemtioiis on New Xmmnne Vaxieties whioh wera Oatstaading 
in the Trials . — Katie Glover (Findlay ). — This is a very promising 
2nd-carly variety. The tuber is red in the eye and about the 
eyes at the point of the tuber ; elsewhere the skin is yellow. The 
eyes are shallow. The flesh is white and firm. The haulm is 
spreading, and the leaflets are light-green-coloured and very 
broad. Leaf veins are very distinct. . 
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Red-eyid Rogue in Aify. — This variety yields a very heavy crop, 
but the tubers, which resemble those of Lochar, are somewhat 
coarse and often hollow. The cooking quality is not very good. 
The crop showed a considerable number of tubers affected by 
blight The haulm is spreading and vigorous, the leaflets large, 
dark green and glossy. The flower is white, but infrequent. 

K, of K, {Findlay), — An early maincrop variety which under 
suitable conditions gives a large crop of beautiful oval tubers which 
have a yellow skin blotched carmine about the eyes. There are 
three selections — No. i, No. 2, No. 3 — according to the amount of 
colour present on the skin, but the selections do not remain true 
to colour. The flesh is white, tinged lemon. The cooking' quality 
is very good. The tubers are somewhat soft. The haulm consists 
of a number of tall slender stems which have a tinge of pink. 
The leaflets are small and dull. The flower is mauve, but not 
freely produced. 

Crusader ( Wilson). — This variety was tested under the Refer- 
ence No. 339.3. It cropped very well in the trials. The tubers 
are kidney-shaped. The eyes are shallow and open, and are 
generally on the shoulder of the potato. The haulm is vigorous, 
upright and compact. The leaves have a dark glossy crinkled 
appearance. 

Nithsdale {McAlister). — This variety ripened early enough to 
be classed as a 2nd-early, and produced a large crop of handsome 
kidney tubers. The cooking quality is very good. This variety 
differs from Majestic in its rather earlier maturity, its bright 
foliage, the colour of the sprouts of its tubers, and in its less 
abundant blooms and absence of plums. 

Irish Chieftain. — The foliage of this variety is like that of 
Northern Star, and is subject to mosaic disease, but the bloom is 
violet-purple and profuse. It is of very late maturity and is practi- 
cally untouched by blight. The tubers are somewhat coarse and 
throw considerable second growth. The variety cropped very well 
in the trials. 

A complete descriptive and classified list of varieties tested 
will be supplied on application to the Secretary. 


The following extracts are taken from a paper on this subject, 
read at the Forty-Sixth Annual Congress of the Incorporated 
^ . Sanitary Association of Scotland by Mr. 

Miiir Arthur Gofton, F.R.C.V.S., Chief Veterinary 
Definition of MUk. the City of Edinburgh. Mr. 

Gofton sees various indications that the early introduction of an 
official system of grading is seriously contemplated by the central 
health authorities and makes the following observations on the 
subject : — 

“ It would appear reasonable to suppose that the offictftl 
grading of milk, if definitely decided upon, would be a matter 
rather of growth and development than of immediate general 
application. The official certification of the higher and better 
qualities, which are likely always to constitute a relatively small 
proportion of the total supplies, would be undertaken in the first 
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instance, and when sufficient experience had accumulated the 
principle could be extended gradually to the other classes, pro** 
vided the value of the results achieved justified the cost of securing 
them. Under any circumstances, it would not be possible to make 
any system of grading which might be devised generally operative 
immediately after its introduction — a lapse of time would be 
essential during which the information necessary to permit the 
grouping of milk into the different categories could be accumulated, 
A single test would not be a fair criterion of the average qualities 
of milk derived from any source, and would neither justify inclusion 
in a particular category nor exclusion from it. A fair and just 
estimate could only be formed by a series of tests spread over a 
period of time. Nor could any system of grading guarantee that 
a particular milk would conform at all times to a definitely specified 
standard. Only by check tests repeated at relatively short inter- 
vals would it be possible to obtain a degree of assurance that the 
requisite standard was being maintained. 

** Milk maybe graded on the basis of (a) chemical composition, 
(d) hygienic qualities, or (c) a combination of (a) and (d). A com- 
bination of the chemical and hygienic standards would constitute 
the only sound procedure. The official grading of milk could only 
justify itself provided it proceeded along lines calculated to gain 
the confidence of the consumer by conveying an assurance that 
the milk purchased was in a sound, wholesome condition, and 
possessed not less than a minimum nutrient value as measured by 
a fixed chemical standard. It would require also to provide a 
constant stimulus to the producer to aim at maintaining and im- 
proving the quality of his produce by excluding from classification 
milk which did not conform to minimum standards both nutrient 
and hygienic, and by conferring on him the right to demand a 
higher price which bore a distinct relationship to the standard of 
quality which he succeeded in attaining.” 

“ If the official grading of milk is to be undertaken, it is essential 
to realise the importance of grading on this double basis, no 
matter whether the principle is to be applied generally or only to 
a limited extent. The need for improvement in the hygienic 
quality of milk is admitted, and it is being strongly impressed on 
the public, but too little attention is being directed to food values. 
There is thus more than a possibility that the importance of the 
latter may be obscured by the prominence given to the former. 
Efforts to improve the hygienic and nutrient properties of milk 
ought to proceed hand in hand. If grading is to serve a really 
useful function, and is to justify the cost of its application, the 
scheme must be well balanced and have for its object an all-round 
and not one-sided improvement. 

“ The fat content of milk provides the simplest means of arriving 
at a measure of the nutrient properties of milk, and in grading on 
a basis of chemical composition the percentage of butter fat must 
constitute the standard. It is eminently desirable that a minimum 
legal standard for milk should be set up, which should be the 
present presumptive British standard of 3 per cent, fat, 8*5 per 
cent, solids not fat.** 

“ A butter fat standard is demanded of all milk in certain of the 
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Britidli Colonies which is higher tbm the ptesHHlittive British 
standard. Tasmania and Victoria demand 3 5 per emit of batter 
fat ; Canada, West Australia, and New Zealand, 3*35 per cent In 
thirty-six States in the United States of America the standard de- 
manded in two is 2‘5 per cent., in eighteen 3*0 per cent, in eleven 
3*25 per cent, in four 3*5 per cent, and in one 4*0 per cent The 
American Association of Medical Milk Commissions lays down a 
4 per cent, fat standard for certified milk, with a permissible range 
of 3*5 pc*" cent, to 4*5 per cent, the fat standard to be determine 
at least once each month. Great Britain has always claimed pre- 
eminence for the quality of her live stock, but if we are obli^d to 
plead inability to attain a lower standard than has been found 
practicable in other countries, it must at once be admitted that, 
so far as our dairy stock is concerned, the pre-eminence claimed 
rests on an unsound basis.^' 

** The quality must be based on an average of a series of tests. 
In Scotland, at least, a great deal of the information on which 
grading on a basis of butter fat content might proceed has already 
been accumulated by the Scottish Milk Record Societies. It 
should be possible to arrange for the records of societies to be 
made available for the purposes of an official scheme of grading, 
and the possibility of employing their machinery should be worth 
considering as contributing to economical working. It could not 
replace official tests carried out by a grading authority, but ought 
to be a most useful complement to them.’’ 

The fundamental weakness of a bacteriological standard lies 
in the necessity of basing it almost wholly on numbers of bacteria 
irrespective of kinds, but used in conjunction with supervision by 
inspectors bacteriological standards are of material value in pro- 
viding a test of the efficiency and adequacy of the work of 
inspection.” 

“ In the application of bacterial standards to the grading of milk 
the choice lies between the numbers and the kinds of bacteria 
present. The tendency to follow the lead of the United States, 
and to attach to numbers an importance greater than rightly 
belongs to them, is very pronounced. 

“ It is not contended that numbers do not possess a significance 
from the public health and from the economic points of view. 
Heavy bacterial contamination indicates carelessness in collection 
and handling, and indifference to the fact of contamination cannot 
be differentiated from indifference to the nature of the contamina- 
tion. In other words, dirty milk containing large numbers of 
bacteria is more likely to contain pathogenic organisms than milk 
in the collection of which careful supervision is exercised. Large 
numbers of bacteria also indicate that deterioration and souring 
have already commenced, or will take place rapidly ; they are 
evidence that the qualities of soundness and freshness have been 
impaired.” 

“ Assuming numerical bacterial standards were to be used for 
the purposes of grading milk, it would be necessary as a prelim-* 
inary procedure to standardise the methods of exaimination in 
every detail. Bacterial counts do not claim to be more than 
estimates of the numbers of bacteria in milk, and without standard- 
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of metliioda it would be impossible to obtain results whith 
would be even approximately comparable. The cost of applying 
numerical bacterial standards in any general system of grading 
milk would be heavy and would constitute a material objection to 
their adoption* The force of this objection would be strengthened 
by the fact that the value of the information gained would not be 
proportionate to the cost of securing it. Numerical standards are 
fundamentally defective, inasmuch as they consider numbers only 
and take no account of kinds. In this respect they constitute an 
unsound guide to the quality of milk, a few pathogenic bacteria 
being capable of infinitely more harm than millions of the sapro- 
phytic organisms which always constitute the majority of the 
bacteria found in milk. Numerical bacterial standards have a 
most useful place in administrative work, but it would be difficult 
to justify their inclusion as a fundamental part of a general system 
of grading milk. 

“ If it were possible to determine the different kinds of bacteria 
present in milk by a simple and rapid procedure, valuable infor- 
mation for the purpose of classifying milk would be available, but, 
unfortunately, the means of accurate and rapid differentiation do 
not exist. 

“ The bacillus of tuberculosis is an exception to this general 
rule, and it is by far the most important and the most common of 
the pathogenic organisms found in milk. The tuberculin test 
provides the means whereby an assurance can be obtained that 
this dangerous micro-organism will not be present in milk from a 
particular source. It also provides a valuable means whereby 
milk may be graded definitely and simply into two main classes 
— milk from tubercle-free herds and milk from non-tested 
herds. 

“ It is impossible to leave this subject without reference to the 
commercial pasteurisation of milk so extensively used in large 
towns. Commercial pasteurisation consists for the most part in 
heating milk to a temperature of 140 deg. Fahr. to 150 deg. Fahr.,, 
and immediately cooling it. Objection may rightly be urged 
against the sale of this milk without disclosing the fact that it has 
been heated, bnt the heating process has a very material value^ 
and much more may be advanced in its favour than against it. 
The term pasteurisation ought, however, to be defined and limited 
to a process which will render the tubercle bacillus innocuous,, 
since in its capacity for harm it occupies a place of paramount 
importance, and it is one of the most resistant organisms found in 
milk. It cannot be claimed that the ordinary ‘ flash * commercial 
pasteurisation will accomplish this object. The evidence shows 
that a temperature of 145 deg, Fahr. continuously held throughout 
the volume of milk for a period of thirty minutes or of 175 deg, 
Fahr. for thirty seconds can be depended upon to render the 
tubercle bacillus harmless. The commercial pasteurisation of 
milk by the * flash ’ process as well as by the more efficient ‘ hold- 
ing* process should receive official recognition and be permissible 
in respect of graded milk provided that the milk so treated was 
not sold as raw milk.'' 
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The following facts and figures are taken from an article in The 
Farmer's Advocate and Home Journal^ by Mr W. H. Clark, U.S.A., 
Cost of W1V Pro- Ontario Agricultural College : — The 

duotloii * authoritative and accurate informa* 

tion *as to the costs of production generally, 
and the possibilities of more economical production, had long 
been felt in Ontario, but it was not till the spring of 1917 that 
funds were made available for the investigation of this problem. 
In the autumn of that year a small survey was made, when about 
one hundred and twenty-five farmers were visited, and particulars 
were obtained from them regarding the following points : — 

(1) Size of farm, acres tillable, and acres in different crops. 

(2) Yield of various crops and receipts from sales of crops. 

(3) Numbers and values of all live stock handled, bought, or 

sold during the year. 

(4) Sale of milk and other live stock products. . 

(5) Purchases of feed and seeds of different kinds. 

(6) All other current expenses in detail, such as labour, repairs, 

taxes, threshing, veterinary. 

(7) Numbers, values, and probable life of all farm equipment 

(8) Actual value of farm, and value and expected life of all 

farm buildings. 

P'ollowing the completion of the field work the report of each 
man’s business was worked out to determine the ‘returns of hi.s 
year’s work : his labour income, which is the amount of money 
that the farmer has left after deducting running expenses of the 
farm, including the value of the labour of unpaid members of the 
family who work for no stated wages, allowing for depreciation on 
buildings and machinery and interest on investment. 

The work has since been extended, and the facts obtained have 
been tabulated and co-ordinated. 

In the case of the dairy-farming business it was found that the 
quality of live stock — i.e, the producing capacity of the milch cow 
— is the greatest single factor in determining the profit or loss. 

Good Live Stock: and Labour Income. 


Quality of Live Stock. 

No. of 
Farms 

Labour 

Income. 

Feed 

Bought. 

Labour 

Hired 

per 

Farm. 

Under 7 1 per cent, of average 

35 

$14 

$206 

$425 

71 „ 

„ — 80 per cent. 

34 

761 

140 

354 

81 „ 

»» 9 ^ » » 

48 

948 

231 

1 425 

91 „ 

„ 100 „ „ 

1 61 

13*0 

233 

446 

lOI „ 

„ —no „ „ 

' 51 

1498 

266 

417 

III „ 

») ""“1 20 „ ,, 

' 32 

1610 

296 

368 

121 „ 


1 27 

1872 

338 

549 

Over 130 „ 

„ of average 

1 40 

2047 

422 

j 433 


The above table was prepared from information gathered in 
the Oxford County Survey, covering the farm year 1st March 
1918 to 1st March 1919. It will be noticed that the labour income 
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shows a steady increase as the quality of live stock improves. 
More feed was required for the more highly productive stock, as 
shown by the ‘^feed bought*’ column, but it was more than 
repaid. 

As was natural to cxpect, crop yields had a considerable bear- 
ing on ultimate profits. It costs very little more to handle a good 
crop of a given acreage than a poor one. It is quite apparent 
that the first logical step towards increasing farm profits is by 
improved cultural methods and thereby increased crop yields 
per acre. 

It was seen that both good crops and good stock exert an 
influence on farm returns. The following table was prepared to 
determine which of these influences was the greater : — 


Comparative Effects of Good Crops and Good Live 
Stock on Amount of Labour Income. 


Farms with 

Poor Live Stock. 

Medium Live 
Stock. 

Good Live Stock. 

Poor Crops | 

No. of farms— 39 
Labour Income 
—$449 

No. of farms — 36 
Labour Income 

--$1335 

No. of farms — 20 
Labour Income 

—$1398 

Medium Crops | 

No. of farms — 68 
Labour Income 

—1674 

No. of farms — 50 
Labour Income 

—11398 

No. of farms — 54 
Labour Income 
—$1900 

Good Crops | 

No. of farms — 20 
Labour Income 
“1786 

1 

No. of farms— 26 1 
Labour Income 
-»I 473 

No. of farms — 25 
Labour Income 

—$2134 


On making comparisons it will be noted that the increase due 
to improved live stock is very much greater than that due to in- 
creased crop yields. From poor crops and poor stock to good 
crops and poor stock, $337 ; from poor crops and poor stock to 
poor crops and good stock, $949, 

Thus it is plain to be seen that the man with the good stock 
is in a much better position to withstand a total or partial crop 
failure. His stock will make much better use of high-priced 
feeds. 

The Department was able to demonstrate in dollars and cents 
the effects of the good pure-bred sire in dairy herds. As every 
dairyman knows, the first step in grading up a herd is the use of 
a good pure-bred bull from a high- producing dairy strain. The 
following table shows the ultimate result of improvement of breed- 
ing, The profit over feed from the highly graded herd is three 
times as great as that in the herds headed by the grade or scrub 
sires ; while the farm returns are almost twice as great. The same 
amount of labour and very nearly as much feed was required for 
the poor quality herds as for the graded-up herds, but the net 
profits were much lower. 
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The Pure.Bred Htoo Sire. 



No. of 
Fqrms. 

labour 

Income. 

Milk 
sold per 
Cow. 

Feed 

per 

Cow. 

Profit 
over . 
Feed. 

Grade Sire 

Pure- Bred Sire, 5 years 

I3I 

$961 

«94 

1 

#76 

$18 

or less 

Pure Bred Sire, 5-10 

49 

I 

1248 

; n; 

^ 81 

36 

years 

Pure- Bred Sire, over 10 

1 46 

1473 

115 

81 

34 

years 

74 

1710 

137 

86 

SI 


A study was made of some of the main factors in the farm 
business which tended toward the lowering of the cost of produc- 
tion and hence increasing the farm profits. 

Undoubtedly the factor which had the greatest effect was high 
milk yield per cow — e,g, there were twenty-seven farms where the 
herd average was less than 400 lbs. On these farms the average 
cost of production was $3*96 per cwt. On the other hand, there 
were eleven farms where the herd average was over 7000 lbs. 
These men were able to produce milk at an average cost of 
|2*05 per cwt. 

Having found the greatest factor in reducing cost of production 
the next logical question was “ How best can milk yield be in- 
creased, by feeding or by breeding?” The following table was 
prepared to discover the relative effects of the cost of production 
of increased production by feeding and by breeding : — 

Breeding v. Feeding to Increase Milk Yield Per Cow. 


Farms with 

All -Grade Breeding 
or Pure- Bred Siie 
less than 5 years 

Pure- Bred Sire More 
than 5 years 

Feeding low 

(below $86 per cow) 

No. of farms ... 45 

Herd Average lbs. 4400 
Cost per Cwt. ... $3 08 

No, of farms . . 31 

Herd average lbs. 5400 
Cost per cwt. ... $2*03 

No. of farms ... 33 

Herd average lbs. 6100 
Cost per cwt, ... $2*28 

Feeding high ... No. of farms ... 30 

(above $86 per cow) Heid Average lbs. 5400 

Cobt per Cwt. ... $3001 

1 


The above table shows both methods of increasing herd pro- 
duction of milk. The upper left-hand group were both poor feeders 
and poor breeders. Consequently their herd average was 4400 lbs. 
and their average cost of production was $3*08. The lower left-hand 
group were poorly bred but were liberal feeders. By feeding alone 
they were able to raise their herd average to 5400 lbs. and reduce 
their cost of production to $3*00 per cwt. The upper right-hand 
group used the other method to increase milk yields. They were 
sparing feeders, but each man had used a pure-bred sire to head 











xpi} iStB 0^ WIGHT »jK DISEASE, 

his herd for over five years. In consequence, their herd average 
was also 5400 lbs. per cow, but their cost of production was cMnly 
per cwt* The breeding method is slower in bringing results 
but can be carried on in conjunction with the feeding method. 
Going further §nd looking at the lower right-hand group, it is seen 
that the herd average has been raised to 6100 lbs, by liberal feed* 
ing, but the cost per cwt. has also been raised twenty-five cents 
per cwt. over the group above. 


At the November meeting of the Royal Society of Edinburgh a 
joint communication was made by Dr. J. Rennie, Miss Elsie J. 

T A# w ikifc Harvey and Mr. P. Bruce White, on the results 
® jj. ^ ® of their investigations into the cause of Isle 

sease. Disease. The investigations 

have reached an important stage, for the authors believe that the 
discovery of a minute mite which occurs in the air-tube of the 
thorax solves the problem of the disease. They discussed the 
appearance of the mite, the particular positions to which it is* 
confined in the bee, the symptoms caused by its presence, and 
experiments to discover by what means mites passed from one 
bee to another. The effect of the presence of the mite seems to 
be due partly to toxic conditions to which it gives rise, but mainly 
to a mechanical blocking of the respiratory apparatus, with a 
resultant cutting off of the supply of oxygen from certain nerve 
centres and muscles concerned with locomotion. The publication 
of the investigators’ paper will be awaited with expectancy, but a 
first impression is that they have made out a good case for their 
claim to have discovered the cause of “ Isle of Wight.” 


During the summer of 1920, at the request of Col. Behrens, R.E., 
an experiment was undertaken at the Board’s Seed Testing 
Oerminatlbn of Seed Station, having as its object the determination 
of Phonnium Tenai. the optimum conditions of testing, so far as 
the standard available apparatus for making 
germination tests permitted, the germination of seed saved from 
plants of Phormium tenax (New Zealand Flax) grown in Scotland. 
Five samples were provided by Col. Behrens, and the results of 
tests on one sample are given in the following table. Similar 
results were obtained from tests of other three samples, but in the 
case of the fifth sample, the seed, which was year-old, failed to 
germinate under any conditions. 

It will be seen from the following statement (p. 80) that the seed 
of this species is slow to germinate and possibly retains the capacity 
for germination for one year only : that the standard method most 
applicable to a test of this seed is the same as that used in testing 
the germinating capacity of the Chenopodiaceae — viz. the seeds 
are pressed lightly into damp sand and incubated at a temperature 
of 20"^ C, for eighteen hours, alternating with a temperature of 30^ 
C. for six hours. 
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Germination Test. 


Name of Seed. 

Method of Germination. 

Temperature. 

% germ, 
m 30 
days. 

% germ, 
in 60 
days. 

• 

%germ. 
in 1 12 
dayse 



Absorbent paper 







circles in Hearson 







G er m 1 nator in 







light 

20°-30® C. 

4 

32 

46 



Sand Tray at 

Indoor temp. 






window 

variable. 

0 

0 

4 



Between folds of ab- 





Phorniiumf 


sorbent papei in 





tenax A. 


Incubator in dark- 







ness. 

22^ C. 

0 

0 

0 



Sand Tray in 







Hearson Germin- 







ator in light. 

2o°-3o° C. 

52 

64 j 

66 



Sand Tray in 


i 





Hearson Germin- 


! 




V 

ator in light. 

20®-30® C 

1 

1 j 

6j 

i 


Agrieultural 

Beturus 

for Scotland, 1920. 


The Abstract of the Agricultural Returns printed at pp. 113-120 
shows that the total area under all crops and grass amounts to 
4 i 739»046 acres, a decrease of 12,429 acres as 
compared with 1919, the arable land having 
decreased by 28,242 acres, while the area 
under permanent grass is greater by 15,813 
acres. The land under rye-grass and pther rotttion grasses and 
clover has increased by 34)^9^ acres ; the decrease ia the area 
under other crops is thus 62,938 acres. The area under wheat is 
less by 25,150 acres, or 31 63 per cent, that under barley is greater 
by 30,623 acres, or I7'63 per cent, while that under oats has 
decreased by 78,613 acres, or 7*08 per cent. The total area under 
the cereal crops is 1,300,004 acres, or 71,290 acres less^than last 
year. Beans show a decrease of 928 acres or I3*95*per cent. 
Potatoes have increased by 7881 acres, or 5*10 per cent, while 
turnips and swedes have decreased by acres, or 0*28 per 

cent The area under flax has increased by 63*64 per cent, the 
acreage being 1638 as compared with 1001 last year. Rape 
shows a substantial increase, while the acreage under vetches, 
tares, etc., for fodder is lower by 1141 acres. Of the other crops, 
peas, vetches or tares for seed, and small fruit have increased while 
mangolds, cabbage, carrots and onions have decreased. The 
increase in the area under rotation grasses and clover is 34,696 
acres, or 2*47 per cent, the area for hay being greater by 31,010 
acres, and that for pasture by 3686 acres. Permanent grass shows 
an increase of I5»8i3 acres or 1 18 per cent., the area for hay being 
greater by 4485 acres, and that for pasture by 11,328 acres. The 
total area cut for hay was 577,420 acres, or 35,495 acres more than 
last year. 

The area under wheat, barley, oats and potatoes this year is, in 

80 







teM SCJOTTIStt JOURNAL OF A!GRiajLWtiK--Adoeffisem€M^S. 







Xiv THE SCOTTISH JOUENAI, OF AGRICULTy»E.--^<A!#r«»J«W«l^ , 


CUNNINGHAM’S FOODi> 

for Cattle and Sheep 

Messrs Jl. & J. CUNNINGHAM are the largest 
Manufacturers in Scotland of 

FATTENING CAKE CUBES, DAIRY CAKE 
CUBES, CALF MEAL, PIG MEAL, etc., etc. 

SEED CRUSHERS, OIL REFINERS. 

AND THE LARGEST IMPORTERS OF 
FEEDING STUFFS IN SCOTLAND 

CUNNINGHAM’S SPECIAL FERTILISERS 
for every Kind of Crop 

All particulars as to Prices, Analysis, etc., will be gladly given, 

J. & J. CUNNINGHAM. Limited, 

44 BernaiKl Street, LEITH • 


SILAGE is the BEST ud CHEAPEST 


WINTER FOOD for CAHLE 


If you wish to make * 

FARMING PAY 


I grow Silage Crops instead 
* of Roots and 

ORDER YOUR SILO NOW. 


Parfimlars and Ftioes of- 


JEWSON & SONS, US: 

TIMBER IMPORTERS AND CRBOSOTSR8. 

IIBAD offick-ndrwich. 





ANNUAt ESTIMATES 0|^ THE PRODUCE OF CEOPS. 

round figures, 1,453,000 acres ; this is 65,000 acres less than last 
year, but 100,000 ^cres more than in 1916, which was the basal 
year for the food production campaign. 

The live-stock returns show that the number of horses has 
increased during the year, but cattle, sheep and pigs have all 
decreased to a considerable extent Horses used for agricultural 
purposes are fewer by 2366, and “other horses*^ by 221, while 
untu-oken horses have incjreased by 3593, the net increase thus 
amounting to 1,006, or 0*47 per cent Cows in milk have decreased 
by 11,981, or 3*31 per cent., cows in calf by 6812, or 15*15 per 
cent, and heifers in calf by 2353, or 4*84 per cent. The total 
number of breeding and milking cattle has thus decreased by 
21,146. Bulls used for service are fewer by 1389, or 7 27 per cent. 
Other cattle of two years and above have decreased by 1297, or 
0*57 per cent, while those of one year and under two, and those 
under one year are fewer by 14,041, or 4*96 per cent, and 26,052, 
or 1076 per cent, respectively. The whole number of cattle has 
thus decreased by 63,925, or 5*20 per cent. Breeding ewes are 
fewer by 69,699, or 2 47 per cent, rams by 2241, or 2 82 per cent., 
and other sheep of one year and above by 54,091, or 5 07 per 
cent., while lambs are more numerous by 76,920. or 3*16 per cent 
Sheep, as a whole, are thus fewer by 49,111, or o 77 per cent, the 
total being the lowest since the Returns were first collected over 
fifty years ago. Sows kept for breeding have decreased by 504, or 
3 34 per cent, boars used for service by 67, or 4 01 per cent., and 
other pigs by 8775, or 7*24 per cent, the total decrease amounting 
to 9346 or 6 78 per cent. 


Annual Estiioates of 
the Produce of Crops. 


The following statement regarding the 
produce of crops for I920 was issued on 
gth December : — 


The sowing of wheat was carried out under considerable 
difficulties, as, although the harvest of 1919 was earlier than 
usual, the weather conditions at the end of the year were very 
unfavourable and little could be done after the beginning of 
November. As is well known, the proportion of spring-sown 
wheat in Scotland is very small. The sowing of barley and oats 
was also retarded owing to wet weather in March. All the grain 
crops matured slowly owing to lack of sunshine and warmth, and, 
in addition, the wheat crop suffered extensively from an attack of 
the wheat bulb fly in April and May. Harvest, generally, was 
later than usual, and operations were more or less protracted 
owing to unfavourable weather. The quality both of grain and 
straw is below the normal in many districts, more especially in 
the case of late-sown fields. The hay harvest was also late and 
jirotracted, and some damage and loss was caused by rain and 
floods. 

The planting of potatoes and the sowing of roots were also 
somewhat later than usual owing to unfavourable weather and the 
wet condition of the ground. Potatoes and turnips have proved 
good crops generally, and disease has not been prevalent to any 
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Preliminary Statement showing the Estimated Total PRODtjCE 
and VlELD Per Acre of Wheat, Barley, Oats, Beans, Hay, 
Potatoes and Roots in Scotland in the Year 1920, with 
Comparisons for 1919, and the Average Yield Per Acre 
of the Ten Years 1910- 1919. 


Crops. 

Estimated 

Total Produce. 

Acreage. 

Aveiagt* ' 
Estimated 
Yield per Acre i 



Avei- 
age <‘f 
flic Ton 
Veat', 
TQIO-- 

1919. 


1920. 

1919. 

1920. 

1919. 

1920 

1919 

Wheat 

Quartets, 

260,000 

Quartets 

383.000 

Aires* 

54,359 

Aous 

79,509 

Bushels 

38-2 

Bits 'teh 

38-5 

Brtshe/s. 

30'S 

Barley (including 
Bere) 

973,000 

764,000 

204,366 

173,746 

381 

352 

35*1 

Oats 

5,157,000 

5,305,000 

1,032,194 

1,110,811 

40*0 

38'2 

39*0 

Beans 

26,900 

32,800 

5,728 

6,654 

37'6 

39*4 

37*0 

Hav from Rota- 
tion Grass 

Pons. 

694,000 

1 on s 

521,000 

425,244 

394,246 

C 

326 

( wt. 

26*4 

” 

Car/. 

308 

Hay from Perman- 
ent Grass 

144,000 

104,000 

104,960 

101,156 

27'4 

20*5 

1 

Hay from Timothy 
Meadows 

105,000 

87,000 

47,208 

46,533 

446 

37 3 

|29 7 

Potatoes 

1,237,000 

832,000 

162,469 

154,596 

Ions 

7*6 

/ ons 

5*4 

Pons 

64 

Turnips and 
Swedes 

7,693,000 

7,146,000 

425,253 

426,451 

i8-i 

i6*8 

103 

Mangolds 

29,000 

43,000 

J ,776 

2,507 

1 6*4 

17 0 

19 


serious extent ; turnips are, however, a rather poor crop in the 
south-western counties. Mangolds are an indifferent crop, 
especially in the south-western counties ; sowing was late and 
progress was slow during the earlier months owing to dry 
weather and cold nights in June, The crop is generally free 
from disease, but in many districts the bulbs are small. 

The total produce of wheat, amounting to 260,000 qrs., is less 
than that of last year by 123,000 qrs., or 32*1 per cent. ; the area 
under the crop is less by 25,150 acres, and the yield per acre, 
38*2 bushels, is 0-3 bushel below that of last year, and 1*3 bushel 
below the decennial average. The area under wheat this year is 
the smallest recorded since 1910. Barley, with a total produce of 
973,000 qrs., shows an increase of 209,000 qrs., or 27'4 per cent. ; 
the area under the crop is greater by 30,620 acres, and is the 
largest since 1907. The yield per acre, 38*1 bushels, is 2*9 bushels 
higher than last year, and 3 bushels above the decennial average. 
The total produce of oats, 5,157,000 qrs., falls short of last year's 
crop by 148,000 qrs., or 2*8 per cent. The area under the crop 
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sbows a diminution of 78,617 acres, but the yield per acre, 40 
busheis, is rS bushel greater than last year, and is x bushel above 
the decennial average* Beans show a decrease in total produce 
of 5900 qrs* ; the area under the crop is less by 926 acres, while 
the yield per acre is 1^8 bushel lower than in 1919, but is above 
the decennial average by f bushel* 

The total produce of hay, taking all kinds together, is 943,000 
tons, which is greater than that of last year by 231,000 tons, or 
32*4 per cent. Hay from rotation grass shows a total produce of 
694,000 tons, an increase of 173,000 tons, or 33-2 per cent. The 
area is greater by 30,998 acres, and the yield per acre, 326 cwt, 
is 6*2 cwt. above last year's yield and 1*8 cwt. higher than the 
decennial average. Of the other hay, the total produce of which 
amounts to 249,000 tons, the ordinary meadows yielded 144,000 
tons, and the timothy meadows 105,000 tons ; the former, with an 
increase in area of 3804 acres, shows a yield 6’9 cwt. above that of 
last year, while the latter, with an increase of 685 a«res in area, 
shows a yield higher by 7*3 cwt. The average yield of the two 
together, which is not shown in the Table, is 327 cwt, or 3 cwt 
above the decennial average. 

The total produce of potatoes is estimated at 1,237,000 tons, 
which is 405,000 tons more than last year, and is the largest 
recorded since the Returns of Produce were first collected in 1885. 
The area under the crop shows an increase of 7873 acres, while 
the yield, 76 tons per acre, is 2'2 tons more than in 191Q and i'2 
ton above the decennial average. Turnips and swedes show^ an 
increase of 547,000 tons, the total being 7,693,000 tons. The area 
under the crop is less than in 1919 by 1198 acres, but the yield 
per acre is 1*3 ton above that of last year and l’8 ton higher than 
the decennial average. Mangolds, with a total produce of 29,000 
tons, show a decrease of 14,000 tons ; the area is less by 731 acres, 
and the yield, 16 4 tons per acre, is 06 ton below that of last year 
and 3*2 tons below the decennial average. 


Scottish Women’s 
Rural Institutes. 


The Women’s Rural Institutes continue to grow in number, and 
there has been a marked development during the past year on the 
part of those which have now been established 
for some time. There is an increasing demand 
for classes and increasing readiness to con- 
tribute the expenses and fees of lecturers. 

In June 1920 a deputation from the Advisory Committee 
approached the Secretary for Scotland for the purpose of urging 
that the work begun by the Board should be continued on the 
lines hitherto adopted. The Secretary for Scotland promised to 
give the matter his favourable consideration, provided that the 
recommendations of the Advisory Committee were adopted by 
a large majority of delegates at the Annual Conference, A 
scheme whereby the Board was requested to continue to assist the 
Institutes was put forward, therefore, by the Advisory Committee 
and adopted by the ballot vote of 204 delegates to 2. 

This scheme, which is as follows, is at present under 
consideration. 
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The lNSTiTUTE.~Subject to the condition that no Institute 
shall he used for purposes of party, political or sectarian pro- 
paganda^ the Institutes shall be self-governing bodies, having 
control o£ their own affairs, financial and otherwise. 

Institutes shall be entitled to recognition by the Board of 
Agriculture for Scotland, and to assistance and advice, provided 
that they fulfil the necessary requirements. 

Women’s County Advisory Committees.— Pending the 
formation of district groups of Institutes, and provided that it is 
not already represented, an Institute which has held its second 
business meeting shall be eligible to elect a member to the 
Women’s County Agricultural Committee if asked to do so by the 
Board of Agriculture for Scotland. 

Area Conferences. — A Conference shall be convened by 
the Board of Agriculture for Scotland biennially in each area. 

Where any question arises in regard to the determination of 
areas, this shall be settled in accordance with the wishes expressed 
by the majority of Institutes in the county under discussion. 

Constitution. 

The Conference shall consist of — 

(i) Two delegates elected by each Institute, one of whom 
shall if possible be the Secretary, and the other a member 
elected by the ballot vote of the members. 

{ 2 ) Members of the Institutes other than delegates. 

(3) Representatives of the Board of Agriculture for Scotland. 

(4) Persons invited for special reasons. 

The right to vote shall be confined to Institute delegates. 

Pozvers. 

(1) To receive the report of the outgoing Area Committee. 

(2) To elect an Area Committee, consisting of representatives 

from each county or district of a county. 

(3) To discuss matters of general policy, and to make recom- 

mendations to the Board of Agriculture for Scotland 
through the Central Committee. 

Area Committee. 

' Constitution, 

The Area Committee shall consist of representatives of each 
county elected by the ballot vote of the delegates from the 
Institutes in each county respectively at the Conference. 

N.B . — The number of representatives from each county shall 
be settled in accordance with local circumstances. 

Powers. 

(i) To receive and administer such funds as may be available 
for the area. 

(2; To enequrage work in connection with Institutes in the 
light of policy suggested at the Conference. 

(3) To elect py ballot vote two of their members to serve on 
the Central Committee for Scotland. 
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(4) To convene meetings of the Iristitutes within their area as 
they may deem desirable, or when they are reqtiested to 
do so by a two-thirds majority of the Institutes in the 
area, the expenses of these to be a charge on area funds. 

CENTRAL Committee for Scotland. 

Constitution. 

The Central Committee shall consist of two members from 
each area, elected by ballot vote of the Area Committee, and of 
a representative of the Board of Agriculture who shall act in an 
advisory capacity only. 

Powers. 

(1) To receive moneys which may be donated or left to the 

Institutes. 

(2) To administer the same in the general interests of the 

Institutes. 

{ 3) Where desirable to raise funds which may in their opinion 
be required for the furtherance of the Institutes" work. 

(4) The Central Committee, with the addition of a member 
from each of the Agricultural Colleges, shall have powers 
to co-opt four members, to represent any aspects of rural 
life affecting women which might otherwise be in- 
sufficiently represented, due consideration being given to 
names recommended by the Board of Agriculture for 
Scotland. The Committee so constituted shall form an 
Advisory Committee to the Board of Agriculture for 
Scotland. 

The Board o> Agriculture for Scotland — 

(i) Shall collect and disseminate such information in agricul- 
ture, rural domestic economy, handicrafts and rural 
industries as may be required by Institute members, and 
shall refer them to the appropriate sources of information 
for those aspects of their work which fall outwith the 
Board’s province. 

iz) Shall form new Institutes, and revisit Institutes with a 
view to awakening and stimulating interest in different 
aspects of their work, and of receiving information which 
may be of value to other Institutes and to the central 
office. 

^3) Shall render such assistance in administration as may be 
necessary, and as may be advised by the Area Con- 
ferences, through the Central Committee. 

N.B . — Much work in connection with Institutes must necessarily 
be of a voluntary character. As the movement develops, the 
machinery provided by the Area and Central Committees will 
allow scope for this, and will probably be supplemented by the 
voluntary grouping of Institutes. On the other hand, the Board 
will continue to be responsible for the specialised service which is 
needful in a national undertaking of this nature. The Area Con- 
ferences and the Central Committee acting in their advisory 
capacity will provide the necessary link between voluntary and 
official effort. 
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The iveather during September was to a great extent unfavnui'able 
for harvest work j the first three weeks were very unsettled, with 
1 bright days, intermittent rain, heavy 

dews, and an absence of drying winds. Con* 
tMWUong. ditions improved verj* much during the last 
week of the month, the weather being dry and fairly bright. 
Harvest was late on account of the lack of sunshine and warmth 


Agrieultaxal 

(kaiditloiig. 


during the summer months, and the work was unusually pro- 
tracted owing to the unfavourable conditions during the greater 
part of September. During October the weather >fas favouraWe 
for the completion of harvest work in the northern, western and 
southern counties, and in these districts the cereal crops were 
secured generally in good order and the potatoes lifted and stored 
»n dry condition. Mild but misty weather prevailed throughout 
the month in the central and eastern counties where, owing to the 
absence of drying winds, more or less serious damage occurred 
to the cereal crops through sprouting in the stocks and heating 
in the stacks. In the early part of the month heavy rain fell in 
many districts, causing damage to the crops and delaying farm 
work generally. The weather during the greater part of November 
was dry and mild on the mainland of Scotland, but in the western 
islands it was very boisterous and heavy rain was frequent. Some 
damage was caused to stackyards in the eastern counties by a 
heavy gale in the middle of the month. 

The bulk of the wheat crops was secured by the end of 
September, but owing to the humid weather, the harvest in some 
of the eastern districts was only completed in the latter part of 
October. The quality of the grain is very indifferent in many 
parts of Perth and Porfar. The total yield is estimated to be 
123,000 qrs. below that of last year. The harvesting of barley 
was also more protracted than usual and was not quite completed 
at the end of October, The reports on the condition and quality 
of the crop are very similar to those received in the case of wheat , 
in several of the central and eastern districts the grain is reported 
to be of inferior quality, while elsewhere it is stated to vary from 
fair to good. The yield of barley shows an increase of 209,000 
qrs. and is the highest since 1907. The oat crop was secured in 
many districts by the end of October, but in some of the northern 
and north-eastern districts and in the later areas of the south- 


eastern counties it was about the middle of November before 


operations were completed. The crop suffered more or less in 
many districts from various causes, and the yield and condition 
alike are in many parts below the normal. The total produce 
falls short of last year’s crop by 148,000 qrs. 

The lifting of potatoes was finished or practically finished in 
the great majority of the districts by the end of October or early 
in November. Operations were hindered in the eastern counties 
by wet weather in the early part of October, and in many other 
parts progress was slow owing to the lateness of the grain harvest. 
The crop has proved a good one generally, and disease is not 
prevalent to a serious extent ; the total produce is 405,000 tons 
more ^han last year and is the largest recorded since the Returns 
of Produce were first collected in 1885. 
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Th« lifting of turnip^ and swedes was completed or well 
advanced in a few districts at the end of November, but in 
many cases they are only being lifted as required. The crop 
is a good one in the great majority of districts, but in the south- 
western counties it is much below the normal. The total yield 
shows an increase of 547,000 tons and the yield per acre is also 
considerably higher than last year. Mangolds are generally free 
from disease, but in many districts the bulbs are small and the yield 
is estimated to be 14,006 tons less than in 1919. 

** Seeds ” grass is almost everywhere reported to be vigorous 
and healthy ; clover is unusually abundant in Forfar, Perth, the 
Lothians, Peebles and Ross. 

The conditions during November were very favourable gener- 
ally for outdoor work, and good progress was made with autumn 
cultivation. In the northern and eastern counties the work 
proceeded practically without interruption; in the western and 
south-western districts cultivation was not retarded -to any extent^ 
but in the western islands work was hampered considerably owing 
to the wet weather. 

Notwithstanding the late start made in many districts, the 
sowing of wheat was well forward generally at the end of 
November. Sowing was completed in Moray and Central Perth,, 
and in all cases the seed was got in in good order. 

Feeding cattle are generally in good condition and have made 
average progress. Grass has been plentiful and winter keep is an 
ample supply practically everywhere. Sheep are in exceptionally 
good condition in most parts. Pastures have kept unusually fresh 
and green, but in South-West Forfar the strong growth is stated 
to have caused heavy mortality among wintering sheep, and in 
Moray some losses arc attributed to the same cause. 

The supply of regular labour is now adequate for requirements 
in most districts. In Kincardine, shepherds and experienced 
cattlemen are difficult to secure, while casual labour is short in 
parts of Fife, Perth, Berwick, Lanark and Kirkcudbright. 


RECENT PERIODICAL LITERATURE. 

Variation and Correlation of Characters in Wheat: Investigations in 

U.SJl. A. C. Arny and R, /. Garber, Jour, of Agric. Research . — During the 
four years 1914-19x7 the author has studied biometrically the variation and cor- 
relation of characters in wheat and has drawn the following conclusions : — 

(1) The magnitude of the means is generally much influenced by environ- 

ment. Lower yields of straw per plant resulted from a deduction in 
number, total length or average length of culms. Lower yields of 
grain per plant resulted from a reduction in the number of grains. 

(2) Generally (but there were numerous exceptions) a reduction in the 

magnitude of the means is accompanied by less variability. 

(3) Correlation between weight of seed sown and resultant plant characters 

is not high and may be diminished up to extinction by environment. 

(4) Correlation between different plant characters can also be modified by 

environment in degrees varying with the characters considered. 

(5) Increased yield of grain per plant is \ery closely correlated to the 

increase in the number of grains, number of culms, and total length 
of ears ; it is slightly less closely correlated to the increase in 
average weight of the grains per plant, average height of culms, and 
the average length of ears, 
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<6> A Imtircr BtttDber of culms per plant is accompanied by a g^reattr' total 
length of ears, but not by a greater average length of ears. 

(7) Average weight of grain per plant, much influence by environment, is 
closely and fairly constantly correlated with yield of grain and less 
closely correlated widt the average length of ears. On the other 
hand, the correlation is weaker, but constant, with the number of 
grains per plant. Average weight of grain is practically independent 
of average length of ears. 

(B) There is a tendency for greater average height of culms to be accom* 

» panied by a greater average length of ears, number of grains, and 
yield per plant. On the contrary, the correlation between average 
height of culms and number of culms per plant is always low. 

(9) The correlation between average length of ears and average weight 
of grain per plant was low in three out of the four years of the 
experiments. 

It is important to notice the disturbing effect of external factors (soil and 
climate) : not only did it cause the coefficients of variability to fluctuate within 
wide limits, but it also modified the coefficients of correlation to such an extent 
as sometimes 10 change the sign. 

Practical Results. —The tendency to produce increased yield shown by the 
tallest plants and*those having the greatest number of culms is a valuable index 
in making individual plant selections from mixed populations. 

Comparative Cultural Tests of Eleven Varieties of Oats at Domnarvet, 
Central Sweden, from 1906-1917* George Nilsson. — These cultural tests 
aimed at a comparison of certain varieties. 

The Bjorn oat of Svalof, produced from the cross Ligowo x Nordfinsk 
black oat, is ejirlier than Ligowo, it yields well, it has strong straw and its grain 
is black. 

Orion is another oat also produced at Svalof from the cross Ligowo x 0668 
(0668 is a line of Mer6 oats). It is early, its grain is of good quality, and, in 
the central and northern parts of Norrland, its yield is really high 

Yield of Grain and Seger holds first place with 3129 kg. per 

hectare and a yield index of io6’5 (Guldregn = ioo). This variety grows as 
far north as the 60th parallel of latitude, in the southern districts of Dalarna 
but there it quickly loses its earliness and gives place to Guldregn, which is 
earlier. 

Ligowo oats are clearly inferior to the two kinds noted above : its index of 
production =92*6. 

In the least favourable parts of Dalarna the Guldregn variety is too late and 
should be replaced by other kinds, for example, by oat 01163 derived from the 
cross Guldregn x Svaldfs Dala. 

The very early varieties Bjorn (2607 kg. per ha.) and Orion (2513 kg. per 
ha.) are better than Nordfinsk (2245 kg. per ha.) by 17*4 per cent, and 9*2 |>er 
cent, respectively. In production of straw, Seger again takes the first place 
(4561 kg. per ha.) and Guldregn comes next (4518 kg.); Orion is among the 
last with 3082 kg. 

Quality of Grain. — The following characters are considered : - percentage 
of naked grain to unhusked grain ; weight in gm. of 1000 grains ; weight in 
kg. per hectolitre ; percentage of double grains. 

Guldregn stands at the head of the list for weight per hectolitre, while the 
indigenous oats Nordfinsk and Common Dala are among the last. Ligowo has 
larger grains and consequently has a high weight per 1000 grains ; Seger and 
Orion follow it closely, the latter having precisely the character of Ligowo. 

The percentage of naked grain is certainly a very important character ; for 
this, Guldregn holds the first place with 76*1 per cent, and if the yield is 
expressed in naked grain the difference between Guldregn and Seger is 
considerably reduced. Comparing the data on the quality of Domnarvet grain 
with that of Ultuna, the weight per hectolitre, the weight per 1000 grains, and 
the percentage of naked grain are all clearly inferior in the latter place. The 
quality of the grain, provided ripening is certain, improves as it is grown farther 
north. 

Earliness. — This is a character whose importance is more and more 
manifest as the latitude and altitude increase ; a gain of even a few days in 
ripening considerably reduces the risk of early autumn frosts. 
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Among the three fairly early varieties tested, Ligowo and Guldre^ are 
eqqally early ; Seger, on the other hand, ripens some days later ; this is why 
Giuldregn is more cultivated in Dalarna. 

Of the early kinds, on the average, Mesdag ripened ten days and Svaldfs 
Dala six days before Guldregn. Generally, the other varieties were alike and 
were about as early as Svaldfs Dala. 

Vitratei» Httriflcatum and Baeterial Contents of Five Typical Acid Soils 
as idlsetad by Ume, Fertiliser, Crops and Mdstnre. H. A. Noyes and 5. D. 
Conner, Jour, of A ^ric. Research, Washington . — An investigation dealing with 
the formation of nitrates in the soil, and with bacterial activities (as repre- 
sented by the number of bacteria present), as well as with the correlation of 
these two factors under specific conditions of the soil. 

* Controlled greenhouse experiments were carried out upon five typical acid 
soils. In part of the experiments the soils were fertilised with calcium carbonate, 
super-phosphate and complete fertiliser, cropped to wheat and clover, and kept at 
optimum moisture content, while in the other part the soils were unfertilised, 
uncropped, and kept respectively one-fourth, one-half, and fully saturated with 
water. The results obtained include crop yields, soil-acidity determination, 
nitrates in the soils when sampled and after incubation with ammonium 
sulphate, and also the number of aerobic, anaerobic and carbon-dioxide- 
surviving micro-organisms present in the soil. 

The amount of nitrates present, and the nitrifying power of the untreated 
soils varied with the organic matter and total nitrogen, rather than with the 
acidity of the soil. 

Manuring tended to increase nitrification, but not to the same extent as 
calcium carbonate ; but on the other hand, independently of the different treat- 
ments, the presence of growing clover kept down the nitrate contents of the 
soils. 

The degree of saturation of the soils affected the nitrates present, and as a 
rule more nitrate was found in soil kept one- half saturated with water than in 
soil kept one-fourth saturated. The soils that had been kept fully saturated 
with water for ten months contained no nitrates, and formed none when 
incubated with ammonium sulphate. The ratio of nitrates present in the un- 
cropped soils before incubation to the nitrates present after incubation shows 
that the nitrate content of these acid soils tends to reach an equilibrium, above 
which no increase is obtained without additional treatment. 

The bacterial flora varied in the different soils, and no bacteria developed 
into colonies visible to the naked eye as long as the plates were incubated in 
an atmosphere of flowing carbon -dioxide gas. Calcium carbonate additions 
increased the bacterial content of the soils. This increase was largely in the 
aerobic organisms. The use of a complete fertiliser produced but small 
increases in the number of bacteria. The degree of saturation at which the 
soil was kept changed the proportions between the aerobic, anaerobic and 
carbon-dioxide-surviving bacteria . 

Cultures from soil samples that had been kept one-fourth saturated with 
water contained the largest proportion of organisms forming mould-like colonies. 
Under optimum moisture conditions, both with and without the addition of 
lime and fertiliser, the nitrates after incubation varied directly with the number 
of aerobic bacteria. In j^eneral, the larger the aerobic bacterial content and 
the nitrifying power of the soil, the larger the crop yields, and these investiga- 
tions show the reasons why it is worth while to adopt a system of soil improve- 
ment which includes the addition of lime, phosphate and organic matter. It is 
evident that soil-fertility investigations should include both the chemical and 
biological examination of the soil. 

The Inflaence of Ghloridee m the Growth of Certain Agrioi^tmal Plante. 

IV. E, Tottingham., Jour, of Amer. Sae. of Agronomy . — A preliminary study 
of the influence of chlorides^ on the growth of certain agricultural plants. A 
survey of the scientific literature dealing with the physiological part played 
in the plant org^anism by chlorine shows that the various investigators hold 
very different opinions. While some consider chlorine to be indispensable to 
the plant’s nutrition, others regard it as useful, but not essential. Further, 
previous field and greenhouse experiments have proved that the effects of 
-chlorides upon plants are extremely variable, and depend to a large extent upon 
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th^ species, the type of soil, aod the cotoplex of Actors considered as clii»ate. 
The writer has studied the effect of the chlorides of sodium and potassiuns 
upon different plants growing in Knop’s solution in the greenhouse and, in 
certain cases, in the field. 

The introduction of potassium and sodium chlorides into water cultures but 
slightly affected wheat plants during the first five weeks after germination. 
Buckwheat, on the other hand, was decidedly affected by the addition of these 
chlorides. Although the seed production remained apparently undisturbed, 
the length of roots and the yield of dry matter were reduced. The radish in 
soil cultures in the greenhouse responded only slightly to the application of 
potassium and sodium chlorides together with a complete fertiliser. Under 
the same conditions, these chlorides had a favourable effect upon the ckrrot, 
increasing the yield of dry matter and the percentage of sugars ; the reverse, 
however, was found to occur in the case of the parsnip. 

The potato produced increased yields of dry matter in the tuber, when 
potassium cholride was applied in place of potassium sulphate. As regards 
the percentage of starch, different varieties of potato responded differently ; in 
some it was decreased, while in others it remained unaffected. The results 
indicated that the variety of plant was more important than the type of soil in 
determining this effect of the chlorides. In field crops sometimes the chlorides 
produced a decrease in the dry matter of the tubers without altering their 
q^ity (Triumph variety^ while at others no noticeable change was effected 
(Rural New Yorker). Sodium chloride applied alone altered the composition 
of the tubers but slightly, though it affected their quality seriously. 

On the whole, it appears quite possible that further investigation may lead 
to the development of practical rules for the use of chlorides in agriculture, due 
account being taken of these crops injured by these compounds, and of climatic 
and soil conditions. 

Hie Manganese of Basic Slag and its Effects on the Growth of Wheat. 

/. S, MacHargue, Jour, of Industrial and Engineering Chem . — The objects 
of the experiments described in this paper were to study the effect of manganese 
on the growth of wheat under different conditions, and to find out a new source 
of this element for agricultural use. 

In the case of water cultures, a certain amount of manganese was found to 
stimulate the growth of wheat and increase the nitrogen content of the grain. 
With pot cultures, the best results were obtained by adding 5 gm. of carbonate 
of manganese per 8*500 kg. of soil — that is to say, by using 0*028 per cent, of 
manganese. 

The writer examined some samples of basic slag which he found to contain 
an average of 5 per cent of manganese, hence he suggests that it is possible that 
some of the benefit to crops resulting from the use of this fertiliser on certain 
soils may be due to this element 

Vtilisatioii of Street Sweepings and the Droppings of Animals at Trieste. 

D. Tamaro. — Trieste, a city of over 200,000 inhabitants, collects daily 90 tons 
of sweepings. In view of the difficulties of transport caused by the war and ot 
the great scarcity of manure, Ing. Pio Sauli, of the Technical Bureau of the 
municipality, conceived the idea of enriching part of the sweepings by mixing 
them with the dung of horses and other animals collected daily in the streets of 
the city, so as to obtain a compost which was sold at 20 crowns (21 fr. at par) 
per ton at the shipping whaif 

The remainder of the sweepings, after having been roughly separated from 
pieces of glass, tins and similar objects, was incinerated in continuous furnaces 
alight, composed of 3 batteries During the four years of the war the average 
heat value furnished by the sweepings was 1400 calories, which corresponds 
to one-fifth of that furnished by good coal. The thermic power obtained daily 
was equal to that of a coal plant consuming 180 to 200 quintals of coal daily and 
gave an electric energy of 875 h.p., which was used to supplement the central 
electric station in the city. 

The slag (vitrified ashes) taken from the kilns is immediately plunged while 
incandescent into water so as to yield a fragile mass more or less pulverised. 
After sifting, the finest part is used as manure ; the coarser part is used for 
buildings of reinforced concrete and for making concrete bricks. 

The fine slag has the following percentage composition lime 40*5, silica 
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alumina 6, fferric oitidi^ 4, magimam 3*6» |ihos|»faoiic anhydride 103, chlcurine 
o^i 6 . It corresponds, tberelbrd, to a tetn^osphaie and can be used as an 
mccelltiit phosphate of lime feniliser : it has been sold to farmers at 3 crowns^ 
3*i5jfr, per ton. 

To derive a real manure, Ing. Sauli added to the incinerator the “crema- 
tprki^’^that is to say, the industry that utilises the bodies of animals, irieat seited 
as unfit for consumption, the bodies of stray d<^s, etc. Altogether one ton of 
such refuse is collected in Trieste daily. The animals are skinned, cut in 
pieces and boiled in an autoclave. The products are fats used in soap factories, 
meat meal which is used for fattening (chiefly pigs), and as manure ; the bones 
are broken, ground to powder, and used as manure ; with the broth, which is 
very thick and contains much colloid and nitrogenous matter, is mixed powdered 
slag, the mixture is caked and sold as manure, and contains 41 per cent, of slag, 
i*i ^r cent, of nitrogen, i per cent, of phosphoric anhydride, 0*5 per cent, of 
potash ; it sells at 20 crowns a ton. To make this manure more nitrogenous, 
meat meal, which contains 8 per cent, of fat, 56*97 per cent, of organic nitro- 
genous matter, 20 per cent, of ash, is added. The bone meal is not sold pure, 
but is mixed with an equal part of slag ; an excellent complete manure is thus 
obtained, having the foSlowing composition : — 13*13 per cent, of organic nitro- 
genous matter, 17*35 per cent, of phosphoric anhydride, 9*84 per cent, of 
silicates ; 20 per cent, of lime. The broth or the colloid liquids contains 43*69 
per cent, of animal nitrogenous substance, corresponding to 7 per cent, of 
organic nitrogen. All these manures are very much in request, especially for 
kitchen garden use. 

Transformation of Shmlosivm into Fertilisers. S. Lissom, Milan . — 
Unused explosives which fill military magazines may constitute very rich 
nitrogenous fertilisers as they contain much ammonium nitrate, but it would be 
dangerous to make them over as they stand to cultivators. P'or this reason 
the Italian Oovernment has employed Professor F. Garelli, Director of the 
Laboratory of Industrial Chemistry of the “ R, Politecnico” of Turin in studying 
how to transform explosives into fertilisers. For se])arating the nitrate of 
ammonia front the mixture 1‘rofessor Garelli takes advantage of the great 
solubility of this nitrate in water. Hy adding a fixed quantity of water to the 
explosive mixture in special vessels and letting the thick liquid settle he 
obtained a dense solution of nitrate of ammonia which he decanted. To this 
solution he added and mixed powdered peat, and after rapid drying hb 
obtained a fertiliser which he calls ** nitrated peat,” and which has the follow- 
ing composition: — water 17*8, ash i8*8, nitrate of ammonia 42*8, organic 
matter 20*6. This fertiliser is a blackish powder and contains 16*4 per cent, of 
nitrogen (j's per cent, of nitiic nitrogen, 7*5 per cent, of ammoniacal nitrogen, 
1 ‘4 per cent, of organic nitrogen) plus 0*6 per cent, of phosphoric anhydride and 
1*8 per cent, of potash. Its composition is therefore similar to that of nitrate of 
soda and can be used instead of the latter in manuring cultivated land. 

Experiments required for ascertaining the fertilising value of “nitrated 
peat” have been entrusted to Professor Chiej Gamacchio, Director of the 
Provincial Professorship of Agriculture at Turin, but the results of some 
experiments made in the Alba district already warrant the assertion that the 
new fertiliser has an effect about equal to that of nitrate of soda. 

Beiearch as to the Satare of Telegoiiy. Comptes rendus des sSames 
de la Sociiii de Biologie . — The body of observations invoked for and against 
the theory of telegony is not sufficiently known. It must be allowed that 
certain related facts arc evidence some for, and others against, telegony in so 
far as it is an apparent phenomenon. Tliese facts, however, tell us nothing on 
the subject of the nature of the phenomenon. Further, nothing is known of the 
genetic constitution of the animals on which the observations were made. 

In order to investigate the inmost nature of the phenomenon, the author 
made a series of experiments the results of which he briefly sets forth. 

The problem to be solved was stated as follows Can the genetic 
c onstitution of a female, consequent on fertilisation by a male phenotypically 
and genotypically different be influenced in such a manner that it constitutes in 
fact a new genetic constitution.^” To remove as far as possible erroneous 
causes the author worked on the colour of rabbit fur, the nsendelian factors of 
which are well known. Numerous preliminary experiments had, also, assured 
him of the presence of the factors m question. 
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A pure black doe rabbit was mated with a blue agouti buck (slate^blue ulth 
white beUy). The author used a blue agouti as male parent because he brought 
two types oi Actors into play by dbing so, one active, the factor agouti G, and 
the other passive, the absence of the factor of intensity D, which transforms 
blue into black. 

In order to prove whether the black doe was influenced by the blue agouti 
buck, or by its products, this doe was next mated with an albino buck. The 
latter not being coloured, this was the best way of accentuating the eventual 
modifications caused in the genetic constitution of the doe. The mating of the 
black doe with the albino buck gave, in two litters, ten young ones all black 
agouti (wild). 

At first sight this result might be considered telcgony. The young wild syn- 
thetic black -f- blue agouti seem to have influenced the mother by the addition 
of a double dose of the agouti factor. It was not so, however. As a matter of 
fact, on investigation it was found that the albino buck had for genetic constitu- 
tion B, C» DG£— -that is to say, he was a wild albino with a single dose of the 
factor intensity of colour, D. The synthesis of black -f wild albino should give 
wild rabbits. Nevertheless, as the albino buck had a single dose of 1) there 
ought to have been some blue agouti young in case of disappearance of the 
factor D in the black doe. This was not the case. It was, however, necessary 
to ascertain whether the four successive litters of wild young ones had not caused 
a modification of the genetic constitution of the black doe by introducing an 
agouti factor. To determine this point, the black doe was now mated with a 
chocolate-brown buck. She produced, in two litters, six black young rabbits. 
This shows that the doe had not been influenced and that her genetic constitu- 
tion had remained unchanged. 

The apparent telcgony was due to two concordant and accidental 
syntheses of genetic constitutions producing the same type. When facts which 
seem to relate to telcgony come to notice, it is necessary to ascertain whether 
the cause of the phenomenon is not the accidental formation of genetic 
constitutions producing the same phenotype. It is more than likely that the 
resemblance of the young of the same mother bred by two different fathers may 
be explained in this way in every case. 

Horses in the Great War : Lessons and Aims. Ji ./. JamnhValencia.-- 
The data on which the author bases his work were derived chiefly from first- 
hand information, verbal or written ; the remainder were gathered from publica- 
tions on this subject. The lessons of the war regarding horse-breeding 
confirm the prediction of competent persons in recent years- namely, that verj 
great importance should be attached to hardiness, strength and fitness ‘ in 
breeding horses for cavalry and artillery as well as for agricultural and draught 
purposes. 

The English thoroughbred in spite of its great qualities possessed, as a war 
horse, grave defects of extreme nervousness and great requirements in the way 
of food and lare, defects Mhich had previously been deplored in the Crimean 
War. 

The heavy Percheron and the Houlonnais have proved particular over food 
and little fitted for rough camp life ; they lacked frugality, nerve and hardiness. 
Breeding has deteriorated these races of large and stoutly built animals by re- 
ducing the Arab blood in them and has transformed them into expensive and 
less efficient draught horses. The same is the case with heavy English breeds 
of horses. 

The best riding horses, as numerous French horse breeders, among them 
the Comte de Commtnges, had foreseen, were Anglo-Arabs of the south of 
France; the hardy Carmargue horses have also rendered excellent service. 
The qualities of small horses as draught animals are confirmed by the fact that 
the British Government purchased in France medium-sized Percheron mares 
to give a new direction to the breeding of draught horses in England. 

Information relating to Canadian and Argentine horses are contradictory. 
According to some peopli^ Canadian horses have good qualities, but are 
extremely nervous. Argefitif|e horses have confirmed their fame for hardiness 
and American horses tttfh^<i^ 

Barbs and mules ^rendered excellent services; numerous data prove 
that Spanish horses afld t^rbs form a single breed. Modern war has relegated 
the saddle horse to a secondary position; in France, for example, before the 
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great war^ cavalry took 70 per cent, of the army borees ; at the present time 
^ proportion ie 8 per cent., while 9a pp cent, are draught horses (artillery^ 
Stan, engineers, in£smtry ; the latter requiring about ^00 horses per regiment.) 

The author applies this information to the direction which horse breeding 
for artillery ought to take in Spain ; it should proceed on the same lines as that 
for agricultural horses. *He shows that Spam possesses excellent stock <or 
such breeding. In fact the whole Peninsula has a stock of horses in which, 
under more or less ugly shapes, great qualities of strength, hardiness and 
docility are hidden, due in a large measure to the prevalence of Libian blood 
whicb has flowed in their veins since very ancient times, and, as Professor 
Ridgeway has shown, it is entirely to Libian blood that Arabia owes its famous 
horses. 

Food Valne of Coaoh-GraM: Researeh in Sweden. M WeibuH, 
Siockholm, — The. author had the opportunity of analysing some samples of 
dried, crushed couch-grass and obtained the following data (percentages) ; — 
protein 8 3, fat 1*2, nitrogen-free extract 62, cellulose 16*5, ash 5, water 7. 
It is evident that, in a time of scarcity, couch-grass can be used as cattle food 
its nutrient value is nearly the same as that of hay, from whicb, however, it 
differs by its smaller cellulose content, which is rather advantageous. The 
nutrient value of couch-grass has already been recognised in other countries : 
according to Pott, couch-grass is often used, in Normandy, in place of oats in 
horses’ rations ; animals eat it eagerly with good results. Although the protein 
and fat contents of couch-grass are smaller than those of oats, couch-grass con- 
tains the same glucoside as oats— that is to say, coniferin, which in the animal 
organism serves in the synthesis of vanillin. The author adds that couch- 
grass is specially suitable for horses and sheep. 

The Open Shed compared with the Closed Bam for Dairy Cows. f/.5. 
/Jep/. of A f’ric. Bull. — Twenty-one cows weie used in the experiment heid, 
being divided into two groups, which were kept alternatively in the open shed 
and the closed bam for three years. 

In general, little difference could be noted in the contentment of the cows 
under either open-shed or closed-bam conditions. There seems to be htile, if 
any, difference in the amount of actual sickness observed under the twa 
conditions. But the closed barn was a modem, well-ventilated structure, and 
in many of the common poorly ventilated dairy barns the impure air would 
doubtless be an important factor in determining the comparative merits of the 
system. The period of housing cows is placed at an average minimum of five 
months, from November to March, for most sections of the llnited States. 

The results of the experiments are summarised as follow s : — 

The cows consumed somewhat more feed and produced slightly more milk 
when kept in the open shed than when kept in the closed barn. The increase 
in production was not quite large enough to offset the extra feed cost. 

When kept in the open shed there was a tendency for “boss cows” to 
deprive weaker individuals of their feed and of the normiil advantages of the 
shed, which resulted in lower milk yields from the weaker and more timid cows. 

All operations considered, miljcing and feeding excluded, slightly more 
labour was required to care for the cows when kept in the open shed. 

The manure was apparently well preserved, until it could be hauled to the 
and, under the open-shed system. It was also handled more economically 
than in the closed bam. Cornstalks in the manure were sufficiently decomposed 
to be handled successfully with the manure spreader. 

Under the open-shed system, 68 per cent, more bedding was required for 
each jcow, but the cows were cleaner and more comfortable. There was little 
difference in the time required to bed them under the two systems. It is 
possible to use cornstalks or other course material for bedding in the open shed. 

There appeared to be little if any difference in the frequency of injuries to 
cows under either open-shed or closed-bam conditions. 

Correlatio& between the Peroooitage of Fat in Cow's Milk and the Yield. 

r. Roberts^ Jour, of Agric. Research, Wa^h . — It is a generally accepted 
, opinion that cpws with a large yield of milk produce a smaller percentage of 
fat than do cows with a small yield of milk. To what extent this is true has, 
however, up to the present time never been demonstrated by careful scientific 
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tnmMfittion. From the »t«dy of the i«cords of za €6 Ay^rtiire 
Wilsoo C* The Sef»erate Inheritance of Otiantity and Qu^ity in Owv** MtJit,** in 
S^ntific Proceedings of the Ro^yal Damn Society ^ New Series, VoL Xll#, Na 
^3, |^p« 47o-479» *910) concluded that yieid of milk and percentage of fat were 
inherited independently of each other. 

In a criticism of this work (“ Note on the Separate Inheritance of Quantity 
and Quality of Cow’s Milk,” Biometrikn^ Vol VIL, No. 4, pp. 54^-550, 1910) 
K. Pearson, by means of a correlation table, show^ that with an increase in 
the yield of milk there was a small but significant decrease in the percentage 
of fat. 

In a later work {The Principles of Stock Breedings pp. 121*122, London, 
1912) J. Wilson states that high quality of milk — that is to say, milk rich in fat — 
is produced by cows giving all kinds of yields, high, average, or low, and the 
same may be said as regards milk of low quality. These facts would appear to 
prove that yield and quality are independent characters. It seemed to the 
writer, however, that it would be well to make a more careful statistical 
invesfigation of the matter. 

A large body of data forming the greater part of the material for this 
investigation was furnished by the registers of the different American Associa* 
tions for breeding milch cows. Only yearly tests were used. The method of 
finding the relation between the percentage of fat and the yield of milk was by 
means of the correlation table. The cows were divided according to their ages 
at the beginning of the experiment into the following four groups : — 2 to 3 years ; 
3 to 4 years ; 4 to 5 years ; 5 3 ears and over. 

The writer concludes from the results of his investigations that a significant 
negative correlation exists between the percentage of fat in cow’s milk and the 
yield for Jerseys, Guernseys, Holstein-Friesians, grade Jerseys, grade Holstein- 
Friesians, and cows unclassified as to breed. The correlation for Ayrshires is 
not significant in the subgroups classed in respect to age, but it is significant 
when these groups are treated as a whole. 

The yield of milk increases with age. However, since all cows 5 years 
of age and over are classed together, it may well be that the yiefd decreases at 
some period beyond 5 years. Pearl and Patterson (“The Change of Milk Flow 
with Age from the Seven-Day Records of Jersey Cows,” Maine Agr. Exp, Bull, 
262, pp. 145- 1 52, 1^17) showed that in Jersey cows, when the seven-day records 
are used, the maximum production is reached between the eighth and ninth 
year. 

C. Crowther (“Variation in the Composition of Cow’s Milk,” 
Agricultural Science^ Vol. I., part 2, pp. 149- 175, 1905), from his records of 
Ayrshiies, is of the opinion that maximum production is close to the eighth 
year. In the Jersey, Guernseys amd Holstein-Friesians the percentage of fat 
remains fairly constant for the different ages studied. However, the group of 
animals 5 years of age and over in the Jerseys and Guernseys shows a slightly 
lower percentage of fat than the younger groups. In the case of the Ayrshires, 
there is a gradual decrease with age. Between the youngest and the oldest 
groups there is a difference of 015 per cent. When judged by the standard 
deviation, age has no influence on the variability of the percentage of butter 
fat. But the class 5 years of age and over is more variable in the yield of 
milk than the younger groups. ' 

This may be due to the inclusion in this group of old cows whose milk has 
decreased. 

Using the standard of deviation as a basis of comparison, it is found that 
the breed has an influence on the \ ariability of milk yield and percentage of 
fat. For variability in yield the breeds stand in the following order in an 
ascending scale : — Jersey, Ayrshire and Guernsey practically the same, then 
Holstein-Friesian. For percentage of fat the order is : — Holstien-Friesian 
and Ayrshire about the same, Guernsey, Jersey. 

The average production of milk is as follows : — Holstein-Friesian 14,443*1 
lbs., Ayrshire 9417*1 lbs., Guernsey 8644*4 lbs., Jersey 7491*4 lbs.- The 
average percentages of fat for the different breeds are : — Jersey 5392 lbs:, 
Guernsey 5033 lbs., Ayrshire 3933 lbs., Holstein-Friesian 3435 lbs. 

Oooliag Milk and Nndag and Sbiiniing it at Low fenqwratana. u.S. 

Dept. Of Agric., Dairy Divn., Bull.— This bulletin reports experimental work 
concerning the relative efficiency of cooling tanks of different construction handled 
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midaf viirying cbnditions, the most efficient methods of cooling and storing 
milk ^ the famiy and the transportation Of milk at low temperatures to market. 
The itsttlts are summarised as follows : — 

Milk must be kept at a low temperature (50® F. or below) from the time it 
is produced until it is consumed if its quality is to be maintained. Prompt 
cooling of milk on the farm necessitates the most efficient use of water in both 
surface coolers and coolin#^ tanks. Ice is needed if milk is to be cooled quickly 
to loW temperatures. Cooling tanks should be covered, protected from the 
sun, insulated, and of such size as to use ice efficiently. Felt jackets or 
insulated cans proved to be very effective in keeping milk cold during long 
journeys in hot weather and ih preventing freezing during cold weather. 

Amrtioattoii of Ultra-Violet Baars in Dairies* Dccitnchetn.--lt is known 
that ultra-violet rays exercise a bactericidal action on the microbes in the 
atmosphere and in liquids. The loss of cattle, largely caused by microbes, 
especially by Bacillus tuberculosis^ has suggested the idea of using the bacteri- 
cidal action of these rays in dairy work. The Saxon Electrical Society 
“ Elma ” (Buhlau) has made for this purpose an apparatus producing ultra-violet 
rays, and consisting of a mercury lamp in quartz, combined with a system of 
lamps with metallic filaments giving infra-red rays. This apparatus is mounted 
on rails, in order that it can be moved to each part of the stable for irradiation 
of the animals. A special preparation also makes irradiation of the milk 
possible. 

Aotion of CJold on the Smell of Meat. L. Mahnnt, Le Froid, Paris.— The 
author recalls the fact that the “maturity” of meat can only be reached by the 
action of natural or artificial cold. 

This action permits, whilst improving the meat, the development of digestive 
qualities, and of useful properties which it did not previously possess. It is 
only at the end of a period of three to five days that, during the cool season, the 
meat becomes juicy and savoury, and that roasting gives it an appetising odour. 

But, in the summer, the meat ought to be cooked the day after slaughtering, 
for fear it should not keep, and it is then tough and unsavoury. In the interests 
of health and from the point of view of taste, only refrigerated or frozen meat 
should be eaten in the summer. The latter, when it is well thawed, without 
being of equal value to refrigerated meat, compares favourably with fresh meat. 

Correlation between Egg Production during Various Periods of the Year 
in the Domestic Fowl. /. A, Harris and A. P. Blakeslee, Genetics.-- Results 
of a biometric study of the relationships between egg-laying during different 
periods of the year in While Leghorn hens. The constants are based on two 
international egg-laying competitions held at Storrs, Connecticut. The 
constants for each of the two years are in very close agreement w’ith each 
other. 

There is a significant positive correlation between the number of eggs laid 
by a hen in any month of the year and the number of eggs laid in the whole 
year. 

From a practical point of view, the result of greatest importance is the 
demonstration of the fact that trap-resting and record throughout the year are 
not necessary for obtaining conclusions of great value. The record of one 
month suffices for dividing the hens into groups differing widely in annual egg 
production. It would, therefore, be impossible, at the commencement of the 
laying season, after one month to divide the flock approximately into two 
halves, one of which will lay, on the average, 136 to 139 eggs a year and the 
other from 167 to 170 ; or, if it is thought desirable to retain only a quarter of 
the flock for laying, a production of from 176 to 187 eggs annually per hen may 
be secured. The selection of hens for breeding purposes in September or 
October would be made among the quarter containing the best laying hens of 
the flock whose annual average egg production would be about 190 eggs per 
ben; 

On the Possibility of Bioedsrs Obtaining Cooks or Hens according to 
ttieir Wirii6S« Liemart, Comptes rendus de VAcadetnie des The 

author’s object was to ascertain the sex in the egg before incubation has 
commenced. 
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lu aU kimi« of fowls the cock h always laiirer and heavier than the her^ 
of equal age. 'The difference in the weights of the respective sexes varies, 
according to the breed, between 0*5 1^. and 1 kg. or sometimes even more. 
The author has remarked that this difterence of weight, in a less degree, is 
noticeable in chickens ; it even appears in the very young chicks (diirorences 
of 18 to 27 gm. for chicks of 5 days old). It was, therefore, natural to think 
that this difference in weight would also be fou4d in the egg, but it was 
necessary to furnish experimental proof 

A 6rst attempt gave no results, having been made with eggs of mixed-bred 
hens. In fact in a mixed breed all the hens, even if they l^Tong to the same 
brood, do not lay eggs of similar weight. They group themselves, in this 
respect, according to their respective origins, and in the same hen-house where 
all the layers are similar— that is to say, all of equally mixed breed- distinct 
families exist, from the point of view of the average weight of the egg, regular 
lines which can be separated by selection, some laying small eggs, others eggs 
of medium weight, and others again that lay large eggs. Consequently, m 
choosing for experiment Ae larger eggs out of a lot laid by mixed -bred hens one 
simply eliminates all the eggs of maximuni weights laid by the lines giving 
small eggs and takes only those of lines giving large eggs, and the selection of 
the eggs is illusory. It is therefore indispensable to carry out the experiment 
with eggs laid by a pure-bred race. This is what the author did in the spring 
of 1918, working with Leghorns. In that breed, the average weight of the 
cocks is 3 kg. and of hens is 1*90 kg. ; the average weight of eggs is 62 gm. ; 
the difference between extremes is 16 gm., the smallest eggs weighing 54 g. 
and the largest 70 g. ; few eggs weigh less than 58 gm. or more than 66 gm. 
Sixty eggs, laid by hens all belonging to one brood and chosen out of the 
largest of a lot of 350, were placed in the incubator (these eggs weighed 
between 59 and 70 gm. each). On hatching, they gave 48 chicks of which 
37 were cocks and 1 1 hens, a proportion of 77 per cent, of cocks. This result 
is convincing. It can, therefore, be affirmed that for a given breed and a 
homogeneous brood the heavier eggs ought to produce cocks and the lighter 
eggs hens. 

The author has tried still further to improve his method. As all > oung hens 
of one year old lay eggs noticeably smaller and lighter than the normal average, 
and as, on the other hand, in course of the year, the eggs of the same layer, 
even it she is full grown, are noticeably smaller at the beginning and at the end 
of the laying season than in the middle, it is indispensable that all the laying 
hens should be of equal age and that the eggs should be collected when the 
laying is at its maximum. It would be well to set all the eggs of the selected 
lot, separating tlie heavier from the lighter. 

] 5 y marking on each egg set to incubate its exact weight, by breaking t 
when It is about to hatch and by making a post-mortem examination of the 
chick to find out the sex, it would be possible to find, with regard to the initial 
weight of the egg, the sex which it contained and thus know the weight at 
which the determination of the sex by weighing becomes doubtful for a given 
breed. 

Preservation of Eggs by Refrigeration after Preliminary Sterilisation* 

Revue Scienfifique , — The methods of preserving eggs in use until these last few 
years, and consisting either in plunging the eggs into lime-water or into a solu- 
tion of an alkaline silicate, or coating them with fats, such as vaseline, lard or 
paraffin, are very unsatisfactory methods. The eg^s thus treated are often of 
a bad taste, and are not protected from putrefaction, because they have not 
been sterilised. 

The cold-storage method itself, although used on a large scale (in America, 
for example, for over two milliards of eggs each year), is not sufficient to ensure 
perfect preservation. The cold, in fact, does not kill the ferment-causing 
germs which have penetrated through the shell before the operation ; it only 
suspends their development, which starts again immediately the temperature 
rises to i"' C. In this way the waste frequently exceeds j per cent. 

To preserve the egg fresh and wholesome with all its qualities, Lescard^ 
discovered that it is sufficient to combine refrigeration with preliminary sterilisa- 
tion in a closed vessel The eggs are first tested by holding them to the light 
to eliminate those which arc old or cracked ; then they ate shut in an autoclave 
attached to a vacuum pump ; this operation has the effect of drawing out the 
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in the liM^air $|Mice b the e^g, and those dissolved in the 
alhoteb. FaQew^ig this, carbonic gas and luttogeni an antiseptic mixture 
whh.aauth dieai|^ are thus saturae^ is introducM into the autoclave, the 
now being sterilised, are carried to cold rooms where the temperature is 
)ce{^ between cr and 2 ^ C. They can remain preserved thus a very long time ; 
at the asid of ten months the albumin has seal retained its whiteness, the air 
space has remained very small, and the sterilised egg and a fresh differ 
neither in appearance nor taste. This method is alii^y applied in several 
factories spmally equipped for the purpose in France, Belgium and the United 
States. 

in TorkenT in Knrfand, The -This article mves a 

short account of a recent outbreak in a northern county of a disease fatal to 
turkeys. The disease, at first attributed to poisoning, continued when the dock 
was removed to fresh pasture and put on a new ration, and microscopic exam> 
i nation eventually showed that death was due to indammation of the intestine 
due to the pressure of large numbers of minute parastic worms of the “Stron- 
gyle type” of thread- worm. It is suggested that the outbreak may possibly 
harbour danger of a widespread infection and that steps should at once be 
taken for expert examination of remedial measures with a view to future control. 

The Insect PeiEte (rf Natural Woodland. Review of A pplied Entomology,— 
This is an interesting summary of a paper by Escherich dealing with the insect 
pests of the virgin forest of Bialowies in Lithuania. The investigator found that 
as a rule primary insect piests were not common in the natural woods ; the 
leaves of trees were seldom injured and galls were very rare. On the other 
hand, secondary inbcct pests, in particular Scolytid, Buprestid and Cerambycid 
beetles were abundant, and coula readily be found in the bark of conifers as 
well as other trees. Timber-infesting beetles were scarce compared with the 
bark-burrowers. The author reaches the important conclusion that in natural 
woodlands, such as Bialowies forest, injurious insects are of little importance, 
since variety of plant species, natural \igour of the trees and abundance of 
natural enemies combine to keep in check the pests. It is suggested, therefore, 
that good results >^111 be likely to follow where cultural methods bring about 
conditions similar to those ruling in nature. 

An Insect Pest of Imported Pines, A Henty, Gardeners' Chronicle . — 
There can be no doubt that Chermes cooleyt. a pest of the Douglas fir, is 
extending its range in England and hcotlancl. Fortunately, if observations 
made in British Columbia hold true for this country, the spread to new areas of 
Douglas fir is of little importance m itselfi for the pest appears to have no harm- 
ful effect upon the health of Douglas fir ; but a secondaiy^ danger threatens. In 
British Columbia one stage of the insect’s life is passed upon the Sitka spruce, 
the stems of which become twisted and wither, so that a serious proportion of 
the trees are rendered worthless or killed. Now Sitka spruce is becoming 
increasingly planted in Britain, and the danger that Chermes cooleyi may 
spread from Douglas fir to the spruce plantations is a very real one. Specimens 
of branches of Sitka spruce found to bear galls (the galls arc J to 3 inches long, 
and have internal chambers varying in number from 40 to 200, and each con- 
taining I to 15 grubs) should be sent to an expert for investigation, full 
particulars of the attack being supplied at the same time. 

Agrionltoral Tractors and War Tractors: The Problem of Adhesion. 

C. Jnlicn . — The author discusses the question of the different types of wheels 
and gripping devices, and calls attention to a new type of wheel exhibited by 
“La Motoculteur Francaise.” Before describing this new rim and its 
advantages in detail he calls attention to the following general points ; — 

(1) That the problem of adhesion on rails, for all haulage machines, has 

found its general technical solution in the factor of weight : the 
heavier the locomotive the greater the load hauled, the heavier the 
chain-track tractors (Cater|>illar and similar types) the greater their 
useful power at the drawbar. 

(2) That the problem of adhesion on rflaels for all motor vehicles, touring or 

transport, has found its general technical solution in the use of 
rubber tyres ; a suitable relation between speed, weight and the 
rubber-tyred wheel in contact with the ground permitting all require- 
ments to be met. 
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A^ain, if the rail track and the roadway are, as surfaces for traveUing on^ 
very diifercat from the sur&ce of arable land and even of farm roads—Ho such 
an extent that dozens of diflfbrent gripping appliances are employed among the 
hundreds of makes of tractors — it is not therefore to be excluded that, a general 
technical solution should not be sought and could not be found for all machines 
which have to move their own mass over different kinds of ground, and especi* 
ally for those machines which have, in addition, to show at a drawbar, for 
whatever purpose (transport, haulage, ploughing, etc.), a useful haulage force. 
Let us see what may be, in this respect, the bearing of the recent invention, of 
which the first application has been made to the driving-wheels of the Molu- 
culteur and to the driving-wheels of a lorry- tractor. 

The patent specification states “ the driving wheels of tractors or of divers 
agricultural machines should, as regards running, fulfil the following general 
conditions : — 

“(i) Have a practically smooth rim so as to be able, like ordinary vehicles 
drawn by animals, to run on highways and roads. 

“ (2) Be provided, however, from the time when they reach the field, with 
normal possibilities for adhesion, which the flat rim alone could not 
give. 

** (3) Have means of adherence of progressive efliciency ready, so that the 
machine may be able, no matter what the difficulties in running are, 
to apply usefully to its maximum the available motive power to over- 
come these difficulties. 

“ (4) This invention aims at fulfilling all these conditions by simple means.^’ 

Such is the problem tackled by the inventor, and here is how he has solved 
it : 

This result is obtained by means of a flat rim of circular shape, having fixed 
to its inner surface V’shaped protuberances which project be>'ond the edges of 
the rim on either side. Each protuberance may itself serve to support a com- 
plementary gripping plate which can be put on without screws 01 bolts and 
which projects out from the outer edges of the rim. 

The appliance works as follows 

While the rim, whether it be a flat iron one or one carrying a rubber tyre, 
has not the extra plate attached it can run freely on roads and highways. 

Whenever the machine enters the field the rim tends to sink into the 
ground, so that the lateral projecting pieces become embedded in the ground 
also and the more the wheel sinks in the more they lielp to overcome the 
resistance to travelling. 

As the number, size and position pf these internal projecting pieces can be 
regulated in manufacture, it results that they will suffice in most cases to secure 
enough grip to the wheels when working. 

Should the kind of ground or the work to be done be such that this per- 
manently fixed device is not enough, the wheel then is further equipped with 
removable complementary plates which, sticking out beyond the wheel face, 
take a deeper bite on the soil for giving the maximum grip (as does a strake of 
the Stock type). 

The projections, like the plates, may be arranged on one side only or on 
both sides of the rim, opposite one another or alternately. 

The idea of thus seeking to obtain adhesion not on a circle of greater but on 
one of less diameter than the internal diameter of the 1 im, whatever the latter may 
be, would seem to solve in a neat and simple way a veiy difficult and hitherto 
insoluble double problem. 

Its almost general application in time to motor cultivating machines— which 
are obliged to pass in turn from field to road and vice versa, and intended to 
exert very variable haulage efforts, according to the nature of the work and of 
the ground — would appear to be all the more certain (barring patent reserva- 
tions), seeing that the appliances can be put on wheels for all powerb and of al 
diameters for all kinds of tractors. I 

Its application to lorries and to all motor machines destined to pass 
immediately from roads on to different sorts of ground, either to move over 
them or to do haulage work on them, would also appear to be of greater 
interest, as a wheel so equipped with internally projecting pieces is always 
ready to work normally on road or field. The extra plates need be put in 
action only under exceptional conditions, being fixed in only a few seconds, 
without screws or bolts, as was demonstrated on wet ground at the trials. 
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The Motoculteur wheel will not stick : loose earth on which it is rolling lets 
the projecting pieces sink and always gets a hold on the solid bottom Mow, 
while any Soil carried away falls back vertically if the projections, of triangular 
section, arc set at a sharp enough angle and sufficiently apart from each other. 
The two driving wheels of the Motoculteur, placed on either side of the light 
strong chassis enclosing all the mechanism, confer on this machine, in its vari- 
ous forms, exceptional qualities, including non*slipping properties which neither 
the Stock nor the Caterpillar types can attain to. 

Hence the advantage will be seen which tractors with four driving wheels 
may derive from the new rim with progressive adhesion powers, both for 
agricultural and for warlike uses, especially in the motor haulage of artillery and 
for supply columns. 

The Warwick ” Patent Spiral Tiller, implement and Machinery Revieiv . — 
The “Warwick” Patent Spiral Tiller is placed upon the market by the Eagle 
Engineering Co. Ltd., Eagle Works, Warwick. The tool is described as a 
substitute for the garden rake, hoe and scarifier. It consists of a series of spii al 
coils, which gives the implement a drilling action when breaking up the soil. 
It can be used for preparing seed-beds after the ground has been roughly dug. 
Owing to its particular spiral design, the soil is quickly broken up to the depth 
required according to the pressure exerted, leaving an even, smooth surface for 
planting. A great advantage claimed for the tiller is that when drawn back- 
wards and forwards over the soil it thoroughly pulverises hard and large pieces 
of earth. The “ Warwick ” is considered especial])' suitable for preparing lawns 
for seeding and for work usually accomplished by the aid of a garden rake. 
Operating as a hoe, it has been found to act with great success, uprooting 
weeds and leaving a smooth ground surface. 

One-Handed Spade. Re^'ne Snentifique. — M. Bessonnet Favre, a maker 
in the department of Vienne, France, has in\ented a spade, for persons who 
have lost one hand or one arm, which can be used with one hand* 

It is naturally forced into the ground by the foot ; when it has reached the 
required depth the end of an arc of a sector jointed at its centre with the 
socket of the spade comes into contact with the ground. The arc forms a 
fulcrum which enables the sod to be raised by pressure at the end of the handle 
and the sod can then be turned over by a turn of the hand. 


Agricultural Costings Studies in the United States, r.s, DepL of Agric, 
Circular . — Upon the request of the Secretary of Agriculture a Commiitce con- 
sisting of leading men in farm management and agricultural economics from the 
State agricultural colleges and the National Farm Management Association 
has given active assistance in suggesting and outlining future work for the 
Office of Farm Management. This Committee was asked to consider a 
broader and more clearly defined field of operations for the Office of Farm 
Aianagenient, to determine the co-operative relationships that should exist 
between Federal and State investigators, and to outline methods of procedure 
in developing projects and especially in determining the cost of production of 
agricultural products. 

The Secretary of Agriculture, who approved the recommendations of the 
Committee, states that the projects proposed could be started and can ied out in 
large part with available funds and that the work should be pushed as rapidly 
and vigorously as possible. 

The Secretary will submit to Congress the new plan of organisation and ask 
for authorisation to establish a “ Bureau of Farm Management and Farm 
Economics” and that additional and adequate funds be pro\ ided to place these 
important activities on a broad and satisfactory basis. 

Organisation and Projects . — The work of the proposed Bureau of Farm 
Management and Field Economics ” — according to the Committee’s report, could 
well be organised around the following projects. The nature of the work 
under these various projects is indicated by the names of a few sub-projects 
proposed. 

Co-operative Relatioftships , — The Committee has recommended that the 
investigations of the Office of Farm Management requiring field work be 
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carried on in co-operation with the State cqilleges and experitnent stations^ 
Some of the benefits of such co-operatioii would be— 

(i) To prevent duplication and to correlate actmtiea* 

S To promote the development of State departments. 

To unify the methods and improve the general character of al! farm 
management work. 

Cost of Production Studies . — Cost of production studies, according to the 
Committee, are of value to the individual farmer and at the same time are 
helpful in ascertaining the economic status of forming as an industry. 

Their results for a number of farms where a given type of farming is practised 
aie useful not only to the farmers from whose farms tne results were obtained, 
but are of value in showing other farmers how to improve their methods. 
From the standpoint of the public, cost of production studiesprovide the facts 
which give a basis for intelligent judgment upon the probable efi^ts of any given 
legislation or other public activity upon the farmer as a producer and as a 
citizen. Cost of production studies are, therefore, one of the means of providing 
the basic f«icts needed by legislators and price commissions in comparing the 
profits of competing lines of production ana estimating necessary prices. 

The Committee’s report gives a brief outline of the methods of cost 
investigations proposed, consisting of cost accountings, survey methods and 
questionnaires sent by post. The accounting method is based on complete 
records of all farm work and business transactions. Arrangements are made 
with farmers to keep detailed records of all operations and transactions in 
connec tion with the farm business The work is supervised by personal visits 
to the farm. Cumulative results of such work (farm accounting statistics) 
become increasing!) valuable. 

By the survey method the necessary data are obtained from farmers by 
trained investigators. Some of the data are taken from the farmers’ books; 
some from the books of persons to whom the farmer sells and from whom he 
bu>s ; some from his bin, silo and building capacities ; and some of the data 
are based on estimates made by the farmer. 

Some of the advantages of the survey method are : (i) it is a relatively 
inexpensive method of securing records from large numbers of farms ; (2) 
records are obtained from all classes of farms ; and (3) records are obtained after 
the close of the farm year, so that, when desired, areas more representative of 
normal conditions may be chosen. 

Both methods are useful and reliable when the work is carefully conducted. 
Eithei method may be used, but prefeiably both should be used. The detailed 
costs accounts scrv e as a check on the survey work, and the survey work shows 
the relationship of the farms on which cost accounts are kept to the average 
farm. The questionnaires sent by post can be used to advantage in securing 
supplementary data from a large number of farmers. To secure the best results 
the questionnaire should cover only a limited number of cost items and the 
questions should be direct and clear. A detailed grouping of cost items is 
suggested by the Committee for the farm cost accounting work. 


OFFICIAL ORDERS AND CIRCULARS. 

Rcifocation of Orders, — The Food Controller has revoked the Cereals 
(Restriction) Order, 1919, which restricted the purposes for which sound wheat 
might be used to seed and the manufacture of flour, the Use of Bread (Restriction) 
Order, 1920, the Flour (Retuins) Order, 1920, and the Flour and Bread (Prices) 
Order, 1920, which prescribed maximum wholesale prices. 

In future there will be one issue price for (J.R. nour and the various grades 
of imported flour sold by the Royal Commission on Wheat Supplies, which will 
be fixed from time to time, having regard to market fluctuations. 

The following Oiders have also been revoked ; — the Oil and Fat Compound 
( Licensing of Manufacturers and Requisition) Order, 1918, the Seeds, Oils and 
Fats Order, 1919, the Cattle Cakes and Meals (Licensing) Order, 1919, and 
the Milk Local Distribution Order, 1918. 

The following notices have been issued by the Board to the Press 
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Export of Seed Potatoes to England . — ‘The Board of Agriculture for Scotland 
de$ire to draw the attention of seed potato growers and merchants to the 
concession whi^ has been made with regard to the 
l^Otatoas. planting of hrst early varieties of potatoes which are 
susceptible to wart disease in those districts of England 
and Wales which have been declared to be wart disease infected areas. 

A general licence has been issued by the Ministry of Agriculture and 
Fisheries authorising growers in these districts to plant seed potatoes of any 
true first early variety and also of the variety EclipSe and other varieties of that 
type except on land on which wart disease has been known to occur and on 
condition that the produce will be used for “ware” purposes within these 
districts only. The Ministry is also prepared to issue licences to growers and 
dealers in seed potatoes in these districts authorising the introduction of seed 
potatoes of these varieties into infected areas. This concession will remain in 
force until the 30th April {924, after which date it is not proposed to permit the 
planting of any susceptible varieties of fiotatocs in infected areas. 

The following varieties are recognised by the Ministry for planting under 
this concession : — 

Duke of York, Midlothian Early, May Queen, Ninety fold. Epicure, Sharp s 
Express, Ringleader, Riley’s Early, Eclipse, Sir John Llewellyn, Lady Llewellyn. 

No other susceptible varieties of potatoes may be introduced for planting in 
the infected areas of England and VVales with the exception of any other 
varieties of true first early types in respect of which a licence from the Ministry 
is obtained by the importer. 

Exportation of Seed Potatoes to Holland , — The Board of Agricultuie for 
Scotland draw the attention of exporters of potatoes to the regulations which 
the Netherlands Government propose shortly to issue for controlling* the im- 
portation of potatoes into Holland. Under these regulations, potatoes imported 
into Holland must have been inspected at the time of lifting on the field where 
they were grown, and must be free from wfirt disease. A certificate to this 
effect must be issued, as regards potatoes grown in Scotland, by an Inspector 
of the Board of Agriculture for Scotland, who must also be present when the 
potatoes are bagged. Only new bags may be used for this purpose, and they 
must be sealed by the Inspector, who will then issue a certincate that the 
potatoes contained in the bag were grown on the inspected field. Persons 
wishing to export “seed” potatoes to Holland should, therefore, inform the 
Board immediately when it is proposed to lift any crops destined for export, in 
order that arrangements may be made for an Inspector to be present The fee 
to be charged for inspection and issue of the certificate will be is. 

The Board would draw the attention of farmers and potato merchants to 
the terms of two orders issued by them on 8th December— viz. the Irish Potatoes 
Importation (Scotland) Order, 1920, and the English Seed Potatoes Importation 
(Scotland) Order, 1920 -the main provisions of which are gi\en below* 

Irish Pot.\toes Importation (Scotland) Order, 1920. 

Restrictions on Dealings in Potatoes from Ireland. 

3. No person shall bring, or cause to be brought, into Scotland any potatoes 
grown in the districts in Ireland described in the First Schedule to the Black 
Scab in Potatoes (Special Area) (No. 4) Order, 1919, or gro\\n in any other 
district which may hereafter, by Order or otherwise, l)e placed under control 
by the Department of Agriculture and Technical Instruction for Ireland for the 
purpose of preventing the spread of Wart Disease. 

Powers of Entry. 

4. An Inspector or any authorised officer, upon production if so required of 
his appointment or authority, may, for the purpose of enforcing this Order or 
^detecting any violation of the provisions thereof, enter any premises or any 
railway station or harbour or dock, and examine any potatoes therein or in any 
railway wagon or in any ship, boat or other vessel. 

Information regarding Potatoes imported from Ireland, 

5. If so requested by the Board, or an Inspector or any authorised officer, 
any person w’ho is or has been in charge of or in possession of potatoes im- 
ported or suspected to have been imported into Scotland in contravention of 
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this Order shall ^ive alt such information in his possession as may exudale the 
Board to ascertain by whom the potatoes have been imported, and the district 
in Ireland in which they have been grown. 

Disposal of Potatoes imported in Contravention of Article 3. 

6. No person shall knowingly sell, purchase, plant, move or take delivery of 
any potatoes imported into Scotland in contravention of this Order. 

7. If any potatoes arc imported into Scotland in contravention of this Order, 
the Board or an Inspector or any authorised officer may, by the service of a 
notice on the consignee of, or on the person in charge of, or on the person in 
possession of, any of the aforesaid potatoes, prohibit the planting, use or 
removal of the potatoes except in accordance with such conditions as fnay be 
prescribed by the notice. 

Offences > 

8. Every person shall be liable on conviction to a penalty not exceeding 
ten pounds who— 

(1) imports any potatoes into Scotland in Contravention of this Order ; or 

(2) fails to do any act which by this Order or by a notice issued under this 

Order he is required to do ; or 

\3) wilfully obstructs or impedes an Inspector or any authorised officer in 
the course of his duties under this Order. . 

Commencement of the Order. 

9. This Order shall come into operation on the twentieth day of December 
1920. 

English Seed Potatoes Importation (Scoh.and; Order, 1920. 

Restrictions on Dealings in Seed Potatoes from England and Wales. 

3. Except under the authority of and subject to the conditions, if any 
imposed by a licence granted by the Board, no person shall bring, or cause to 
be brought into Scotland any seed potatoes grown in England or Wales. 

Powers of Entry. 

4. An Inspector or any authorised officer upon production if so required of 
his appointment or authority, may, for the purpose of enforcing this Order or 
detecting any violation of the provisions thereof, enter any premises or aii> 
railway station, or any place where potatoes are loaded or unloaded and 
examine any potatoes therein, or any potatoes in any railway truck or wagon. 

Production of Licences. 

5. Any person by this Order required to obtain a licence shall on demand 
of the Board or of an Inspector or any authorised officer produce the same foi 
inspection. 

6. Any person who is or has been in charge of or in possession of seed 
potatoes suspected by the Board or by an Inspector or by any authorised 
officer of ha^ing been brought into Scotland in contravention of this Order 
shall, on demand as aforesaid, give all such information in his possession as 
may enable the Board to ascertain by whom the potatoes were brought into 
Scotland. 

Disposal of Potatoes imported in Contravention of Article 3. 

7. No person shall knowingl) sell, purchase, plant, move or take delivery of 
any potatoes brought into Scotland in contravention of this Order. 

8 . If any potatoes are brought into Scotland in contravention of this Order, 
the Board or an Inspector or any authorised officer may, by the service of 
a notice on the cdnsignee of or on the person in charge of, or on the person 
in possession of, any of the aforesaid potatoes, prohibit the planting, use oi 
removal of the potatoes except in accordance with such conditions as may 
be prescribed in the notice. 

Licences. 

9. -(i) The Board, for an)' reason that may appear to them sufficient, ma)' 
refuse to grant a licence under this Order and may revoke any licence issued 
by them under this Order. 
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X2) Any licence under this Order obtained by means of a false statement or 
misrepresentation shall be invalid. 

(3) Any alteration or erasure made in a licence issued under this Order 
shall render it invalid. 

Offences. 

10, Every person shall be liable on conviction to a penalty not exceeding^ 
ten pounds^ who— 

(1) brings or causes to be brought into Scotland any potatoes in contra- 

vention of this Order ; or 

(2) fails to do any act Which by this Order, or by any licence or notice 

issued under this Order he is required to do ; or 

(3) wilfully obstructs or impedes an Inspector or any authorised officer in 

the course of his duties under this Order. 

Commencemeni of the Order. 

11. This Order shall come into operation on the twentieth day of 
December 1920. 

Exf^ort of Potatoes to IrelafuL—T\it Potato Importation (Ireland) Order» 
1920, issued by the Irish Department of Agriculture came into operation on the 
15th November. Under this Order the importation of potatoes into Ireland is 
prohibited except under the authority of a licence to be obhiined by the con- 
signee in Ireland, and all potatoes imported must be accompanied by a declara- 
tion by the sender on a prescribed form. In the case of potatoes grown in 
Scotland, this declaration must state that a certificate has been issued by the 
Board of Agriculture for Scotland that the farm on which the potatoes were 
grown is not situated within a district declared to be an “ infected area” for the 
purposes of the Wart Disease of Potatoes (Scotland) Order of 1918 nor within 
one mile of any land on which wart disease has occurred. This certificate is 
required in respect of both immune and non-immune varieties of potatoes, and 
in the case of the former it is also necessary that the potatoes should be taken 
from a stock inspected during the growing season and certified by the Board 
to be of satisfactory purity. 

Export of .Seed I^otaiocs . — The Board of Trade (Licensing Section) an- 
nounces that as from the i6th inst. seed potatoes may be exported to all 
destinations, other than Soviet Russia, without a Privy Council licence, but 
certificates of freedom from disease are still necessary before export can take 
place to certain destinations. 

The attention of owners, occupiers, superintendents and other persons hav- 
ing charge of slaughter houses is directed to the terms of the Maintenance 
of Live Stock Order, 1920, issued by the Board. This 
Live Stock. Order, which takes efect as from the third day of 
November 1920, prohibits the slaughter of in-calf cows, 
in-lamb ewes, and in-pig swine, except in specified cases. 

The Board desire to request tliat all persons in charge of slaughter houses 
may report to them immediately every case in which a pregnant animal is 
brought to their slaughter house to be killed unless any of the exceptions 
stated in the Order apply to the case. 

All licences issued by the Board or by an Inspector of the Board authorising 
the slaughter of pregnant animals should be returned to the Board within three 
days after the slau^^hter of the animal. 

The main provisions of the order are as follows : — 

the Maintenance of Live Stock (Scotland) Order of 1920. 

Restriction of Slaughter of Ammals In-Calf, In-Lamb, or In- Pig, 

1. No Animal In-calf, In-lamb, or In-pig shall be slaughtered or sold or 
exposed for sale to be slaughtered. 

Exceptions from Restrictions. 

2. 'The restriction of slaughter imposed by the preceding Article of this 
Order shall not apply to — 

(a) Slaughter of an Animal under the powers conferred by the Diseases of 

Animals Acts, 1894 to 1914, or any Order made thereunder, or 
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(S) Slaughter of any animal rendered desirable by illxiess or accidbhtal 
injury, or 

(c) Slaughter of any animal authd^li «4 by k licence granted by the Board 
of Agriculture for Scotland or an officer of that Board on cause 
known. 

Pomr of EfUry^ 

5. Por the purpose of executing and enforcing this Order, any Officer of the 
Bo^ of Agriculture for Scodand may, subject to any directions given by that 
Boards and upon production, if so required, of his appointment, enter any 
slaughter house or other premises on which animals are slaughtered for human 
food and examine any animal or carcase therein. 

Note. — Penalties for Offences , — In terms of Section 2 of the Maintenance 
of Livestock Act, 1915 ; ‘Mf any person acts in contravention of or fails to 
comply with any of the provisions of an Order made under this Act, or with 
a view to evade the operation of any such Order marks or alters or obliterates 
a mark on any animal, or obstructs or impedes any officer in the executinn of 
his powers or duties under any such Order, he shall, on conviction under the 
Summary Jurisdiction Acts, be liable to a ffne not exceeding t\\enty pounds ; 
or, if the offence is an offence committed with respeqt to more than four 
animals, to a fine not exceeding five pounds for each animal.’* 


The Food Controller has issued an Order reinmosing, as from 25th October 
^ 1920, maximum prices for eggs. So far as home> 

produced eggs are concerned, the maximum prices 

are as follows : — 


l i holesale pri, e Reta tl price 

per doz, per do‘^. 

s. d. s, d. 

Fresh Eggs {i.e, eggs that have not been 

preserved in any way) 54 60 

Preserved eggs 45 50 

Small Eggs (/>. eggs weighing less 
than 02s.) 28 30 


The following notice has been issued to the Press : — 

Reduction in Prices of Sulphate of Ammonia , — The Board of Agriculture for 
Scotland announces that in view of the decline in the world prices of nitrogenous 
manures the makers of surphate of ammonia have 
Fertilisers, agreed to make a substantial reduction m the prices of 
this fertiliser for the remainder of the current season. 
Under the arrangements which have been made, sulphate of ammonia will be 
delivered during January, 1921, in 4-ton lots and upwards at ;^23, 16s. per ton, 
a reduction of 17s. 6d. on the maximum delivered price previously agreed 
upon for deliveries made during the mouth. The February price will be 
^24, 3s. 6d. and the March-May price ^24, i is. per ton. All orders already 
placed with the makers for deliveries during January to May will be executed at 
these revised prices. 

The makers are also prepared to refund the following amounts on deliveries 
made earlier in the season provided that the claims for refundment are received 
by the British Sulphate of Ammonia Federation before 31st January 1921 : — 


Quantities delivered and paid for at the August 1920 price 
„ ,, ,, ,, September ,, ,, 

,, ,, ,, ,, October ,, „ 

»» 71 ,1 71 November „ „ 

11 11 11 17 December ,, ,, 


.y. d, 

9 o per ton, 
22 6 ,, y, 

32 6 „ „ 

42 6 „ „ 

52 6 ,7 71 
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PkICES OF AGRICULTUEAL PRODUCE. 


STATISTICS. 


;B10BS of AOBIOVLTUSAL FBODtrai and nSDINO STUFFS 
in S^tomber, October and HToTomber 1S20. 

Average Prices of Live Stock in Scotland. 
{Compiled from Reports received from the Board's Market Reporters.') 


Description. 


FAT STOCK ;- 
CAT^XE—‘ 
Aberdeen-Angus 
Shorthorn 
Galloway 
Ayrshire 
Cross-bred ... 
Blue Grey 
Highland 

Vk^l Calves ... 

Sheep— 

Cheviot 

Half-bred ... 
Black&ce 
Greyfece 
Down Crosses 

Pigs— 

Bacon Pigs ... 
Porkers 


September. I 


1st. 2nd. 3rd. 


< 

! 

per cwt. per cwt. per cwt., 
I l.w, l.w. l.w. ; 
I s. d. s. d. #. d. 

117 6108 4 85 4 

til 4104 2 86 II 

109 6100 7 93 10 

98 0 82 4 61 IQ 

113 10 104 5 86 
ji09 5 103 2 94 0 
iiio 4 99 o ... 

I per lb. per lb. per lb. 

‘ d, d, d. 

19 14 >i 

I 

\mi: “d 

upw Us, per lb, 

I per lb. per lb. 


I. and i!.we5 1 

^ ’ upw’Us. per lb, upw'ds.j per lb. 

per lb. per lb. per lb. per lb. 

d, d. d. d, d. d, 

26\ 25I 21| 26 25 24 


»• Wo «o 

25I 2I| 26 

25 2I{ 26 

21} ^8f 24 

24i i8| 26 


I 

26* 2St .. 


per per per 

stone, stone, stone. 
s. d, s. d. s, d. 

28 5 26 6 22 6 
28 10 27 3 24 o| 
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Average Prices of Live Stock in Scotland — continued. 


Description. 


S&PTsaaBEB. I October^ 


Novkmbkk. 


1st. 2nd. 3rd. I 1st. 2nd. 3rd. | ist. 2nd. 1 3rd. 


STORE STOCK:— 

Store Cattle— 

Aberdeen-Angiis : 
Yearlings ... 
Two-year-olds 

Shorthorn : 
Yearlings ... 
Two-year-olds 

Galloway : 
Yearlings ... 
Two-year-olds 

Ayrshire : 
Yearlings ... 
Two-year-olds 

Cross-bred : 
Yearlings ... 
Tuo-yeai-olds 

Blue (irey : 
Yearlings ... 
T\\o-yeai-olds 

Highland : 
Yearlings ... 
Two-) ear-olds 
Three-vear-olds 


per 

head. 

pci per 

head. , head. 
£ s. ^ jC s. 

£ s. 

29 14 

21 II 14 17 

45 16 

33 6 24 6 


25 o 20 i' 16 
43 7 37 13 30 


j 19 131 15 7 II ic 
, 32 o, 25 o 18 c 


25 8| 19 19 14 8 
43 171 34 3 26 13 


33 o 26 o iS 
48 o 39 o 32 


14 81 12 8. 8 10 

28 8| 23 o, 18 c 

44 o| 31 o; 24 c 


per 1 per per 
head. > head. hc«ul. 
£, ^ 
32 I 3 | 24 9 15 
46 !3 34 13 27 


28 10 22 17 17 7 
45 7, 36 I 30 


K) O 17 O 13 
32 o' 26 O 20 


28 16 22 O 15 

45 4 3<> I 29 


2 f» O 20 

47 o 39 o 32 

I 

iS 17* 15 17 12 7 
26 181 24 16 19 I 
42 17' 35 12 30 IS 


Dairy Cows - 

Ayrshire : 

In Milk 
Calvers 

Shorthorn : 
In Milk 
Calveis 


5 b 3 , 45 5 , 27 17 
62 5I 46 i6l 30 5 


'69 9 53 14, 36 4 ^9 3 55 o 

1 67 49 17 34 i 7 j 6s 10 50 3 34 


1 

60 13 49 2 28 
67 4' 49 17 32 

I 

70 7 54 36 

67 18 53 10 37 


Stork Sheep - 

Cheviot Hoggs 
Half-bred Hoggs 
Blackface Hoggs 
Greyface Hoggs 


I V. d. s. d. s. d. s. d. s, d. s. 

1 16 6 84 8| 58 0107 10 97 Oi 77 

!i49 10 131 I0|i05 3105 oioi 3 87 

ji04 6 86 8i 69 8 85 8 65 i 55 

97 9 81 8 65 4115 OIOI 3 So 


s. d. 1 r. d. s. d.\ 

122 91 82 6 . . 

... 1127 6 ... 

91 5 69 9 51 2 

95 o ... I ... 


Store Pir.s— | 

(6 to^io weeks old) , 79 5! 56 s\ ... 83 11 58 8 


87 10, 66 I 





I921J PRICES OF AGRICULTURAL PRODUCE. 

Average Prices of Dead Meat at Dundee, Edinburgh, 
AND Glasgow. 

(CthHjPiled from Reports received from the Board's Market Reporters.) 




September. 

( . . . 

October. 

NoTcml>er. 

Description. 

Quality. 

<u 

'C 

G 

ja 

bz 

s 

e 

1 

¥ 

•V 

a 

.n 

i 

-1 

9:’ 

Sn 

d 

0 

1 

M 

s 

C 

it 

0 

to 

% 



c 

W 

0 

i— s 

... 

5 

6 



Bbrf 


per lb. 

per lb. 

per lb. 

perlb. perlb. 

perlb. 

peril). 

peril). 

•perlb. 

Home-fed — 



e/. 


e/. 

t/. 

rf. 

d. 

d. 

d. 

Bullock or Heifer ... 

I 

I8| 

19 

i8i 

i 8 i 

i 8 i 

‘*1 

i9i 

I8i 

19 


2 

17} 

*7* 

18 

I7i 

16* 

17! 

‘S* 

17 

i8jr 

Bull 

I 

I7t 

i8| 

15* 

17* 

18 

I .Si 

18 

X7l 

lOl 


2 

«6| 

m 

»3i 

i6i 

16* 

13* 

J7i 

17 


Cow 

1 

iSl 

15* 

>5i 

15} 

15^ 

«5l 

I6i 

IS* 

jji 


2 

i2i 

Mt 

«3i 

in 

13* 

i3i 

14 

Mi 

i3i 

Irish— 










Bullock or Heifer 

I 




I7I 


17* 

i8i 


•71 


2 



'*! 

T7i 


i6i 

18 


17 

Bull 

I 

... 


Ml 


IS* 



•si 


2 


... 

i3i 



i3i 



14 

Argentine Frozen- - 











Hind Quarters 

I 

12 

12 

12 

12 

12 

12 

12 

12 

J2 

Fore „ 

Argentine Chilled — 

Hind Quaiters 

‘ 

8 


8 

8 


8 

8 

8 

8 

1 





12 

12 


12 


Fore „ 

Brazilian Frozen— 

I 


1 

... 

... 

8 

8 


8 


Hind (^uarter'^ 

I 



... 




II 



Fore ,, 

Canadian Frozen — 

1 



... 





... 


Hind (Quarters . . 

1 







12 


... 

Fore 

New Zealand Frozen — 

I 







8 



Hind (Quarters 

I 


... 




10 




Fore „ 

Uruguay Frozen — 

I 


1 

' Hi! 



64 




Hind (Quarters 

1 


1 



iii 




Fore , , 

I 


1 

1 8 

1 



74 




Mutto\ 

Hoggs, Blackface 

' under 

60 lb. 

23* 

23I 

22| 

23J 

*3i 

22| 

24 

23i 

^3i 

; 60 lb. 

1 and over. 

22t 

2li 

23J 

22J 

22 

23 

22* 

1 

1 •• 




under 





1 





,, Cross 

, 60 lb. 

60 lb. 

23i 

24 

22i 

2lJ 

23* 

' Mi 

{ 22* 

24 

' Ml 

1 234 


and over. 


22^ 

23* , 23 

1 22 


1 ^-^1 ' 


Ewes, Cheviot 

I 

20 

2lil 

1 20i 

I9i 

20i 

19* 

I9| j 

1 «9l 

194 


2 

19 1 

1 i8i 

! I9i 

i8| 

16 

! i8| 

iSg 1 


18* 

,, Blackface 

1 , 

1 20 , 


20 

19* 


i9i 

19 S ' 


*9 


2 

19 

... i 

t 19 

l8j 

i8i 


18* 1 

18 

,, Cross ... 

‘ I 

20 

20^ 1 

1 20i 

I9i 

18J 

19I 

i9i 1 

IQ 


1 2 

^9 

i 18*1 

19* 

18* 

16 

i8i 

iH j 

‘ ’ I 

18 

Argentine Frozen — 

1 1 1 

i 9 \ 

i 

i ^ ' 


9 


.... 

9 1 


Australian ,, 

1 I 

. . j 


8 * 

8 

9 

8 

8 

84 ' 

8* 


> 2 


6 

t 

6 

6 

6 

6 

6 1 

6 

New Zealand ,, 

[ I 

8* 

9 

9 

9 

... 

9 

8 

9 ’ 

8* 


2 

6 

6 

6 

6 


6 



6 

Lamb : — 











Home-fed 

I 

24* 

24* 

24* 

Mi 

Mi 

24* 

2Sf 

24 

24i 


2 

24 

22 

22* 

24 

22 J 

22* 

24* 

22* 

22 

New Ze.aland F roi^en . . . 

1 

1 

2 

*3 

13 

13 

1 

13 

13 

U 

13 

13 

13 
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Average Prices ot Provisions at Glasgow. 

( Compiled from Reports received from the Board's Alarket Reporter i) 


THE SCOTTISH JOpRKAL OE, 





io8 




FfaCfefi OF AOmCOtTtJRAL PRODUCE, 


Z^Z} 


Average Prices of Potatoes at Dundee, Edinburgh, 
AND Glasgow, 


(fiompiUd from Reports received from the Boards Market Reporters) 





SEPTEMBER. 






Late Varieties. 


Markets- 

Quality. 


- 

--- 

— 

— 



Second 

Earlies. 

Red Soils. 

Other .Soils. 




Lang- 

wortby. 

Other. 

Lang- 

worthy. 

Olhei. 

Dundee 

Fust 

Second . . . 

i>er ton. 

/ J. d, 

700 

6 10 0 

per ton. 

L s d 

per ton 

per ton. 

1 5. d. 

pci ton. 

1 s, d. 

Edinburgh 

First 

Second ,., 

6 17 6 

... 




Glasgow 

First 

Second ... 

8 7 10 




... 


! 

1 


OCTOBER. 


Dundee 

1 Fust 

Second ... 

7 10 0 

... 



! 

Edinburgh 

' First ... 
Second ... 

7 16 3 


9 5 0 

9 5 0 

' 9 12 6 

1 

1 

(ilasgow 

Fust 

Second ... 

9 13 3 


... 




1 


NOVEMBER. 


Dundee 

First 

1 Second ... 

7 10 0 

• • 



778 

Edinburgh 

First 

Second ... 

1 

I 

... 

834, • • 

834 

(Glasgow 

1 

^ First 
j Second ... 

10 0 0 

1 

' 

900 

... 

10 0 o|io 0 0 

1 
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THE SCOTTISH JOURNAL OF AGRICULTURE. 


Average Prices of Roots, Hay, Straw, and Moss Litter, 
AT Dundee, Edinburgh, and Glasgow. 

{Compiltd from Reports received from ike Boards Market Reporters.) 



110 


Moss Litter. 





lijili] Prices of AowctitTURAL Produce. 

Average Prices of Feeding Stuffs at Glasgow and Leith, 
{Compiled from Reports received from the Boaris Market Reporters.) 



* Java. 1 Rangoon, I Plate. 'i Irish, Black. 
I Ex-Mill, bags extra. § Nett weight, barrels free. 


Ill 




TH£ SCOTTISH |0»RNA1» AG«iaH.TDRB. IjiA. tpUt 


Acreage under each Variety of Potatoes in Scotland (i^aoV 
AS returned by Growers of One Acre and over. 


Variet\% 

Acres. 

Variety. 

Acres. 

A. First Earlies. 

1. America 

19 

C. Maincrops, 

32. Abundance (including 


2. Arran Rose 

298 

Culdees Castle, The 


3. Dargill Early 

266 

Admiral, The Provost, 


4. Edzell Blue 

870 

The Crofter, and Fav- 


5. Resistant Snowdrop ... 

20 

ouritei 

3,666 

6. Witch Hill 

78 

33. Arran Victory 

950 

7. Beauty of Hebron 

106 

34. Bishop 

119 

8. Duke of York (including 


35, Burnhouse Beauty 

S6 

Midlothian Early) 

82s 

36. Dominion 

68 

9. Dunnottar Castle 

7 

37. Golden Wonder 

4iiS5 

10. Early Puritan 

72 

38. Irish Queen 

39. Kerr’s Pink 

128 

II. Early Rose 

21 

4,451 

12. Eclipse (including Sir 
John Llewellyn) 

1,462 

40: Langworthy (including 
What’s Wanted) 

2,328 

13. Epicure 

9,878 

41. Leinster Wonder 

12 

14. May Queen 

15. Myatt’s Ashleaf Kidney 

163 

42. Lochar (including Hea- 

1,487 

23 

ther Bountiful) 

16. Ninetyfold 


43 Majestic 

3,184 

17. Sharp’s Express 

623 

44. Rector 

27 

18. Sharp’s Victor 

149 

45. St Malo Kidney 

16 

19. Snowdrop 

21 

46. Templar 

834 

20. Other First Earlies not 
specified above 

639 

47. Tinwald Perfection (in- 
cluding Rob Roy> ... 1 

4,764 



48. Arran Chief 

29,188 

Total First Earlies ... 

15,665 

49. Champion 

2,979 

B, Second Earlifs. 


' 50. Evergood 

1 51. King Edward VI 1. 

1 52. Northern Star | 

1,731 

13,286 

698 

21. Arran Comrade 1 

5,228 

53, President (including Iron 


22, Great Scott (including Sir ' 
Douglas Haig, South- 

Duke and Scottish 

1 Farmer; j 

2,485 

ampton Wonder, and 


54. Summit 

14 

Conqueror) 

16,989 

55. Twentieth Century ... ' 

109 

23. King George V 

24. The Ally 

5»54o 

2,279 

56. Up-to-Date (including ! 

Dalhousie Factor, 1 


25. The Duchess 

28 

Table Talk, Scottish 
Triumph, Dalmeny 1 

1 Beauty, Dalmeny Re- 


26. British Queen .including 
Pioneer') 

7,516 

1 

27. Conquest 

20 

gent, Duchess of Corn- 

1 

28. Queen Mary 

215 

wall, and Mayfield 
Blossom) 

6,726 

78 

29. Royal Kidney 1 

175 

30 Windsor Castle 

51 

' 57. White City 

31. Other Second Earlies not 
specified above 

2,586 

58. Other Maincrops not 
specified above 

4,249 

Total Second Earlies ! 

40,627 

Total Maincrops ... 

j 87,788 

Total Area Planted ... 144,080 Acres. 



Note. — In the county of Invermsi the districts of Skye, Harris, and North and 
South Uist were excluded. 

In the county of and Cromarty the districts of South-Western, 

Western and Lewis were excluded. 


•* Printed tinder the authority of His Majesty’s .Stationery Oilice 

By DANIEL MACFARLANE & CO., LTD., 8 Chambers Street, EixnuurciH, 
(6746.) 11676/324. 3000, 1/21.— D*M.&Co.Ltd. (E) 
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jiMiv&AOf Of buii/uhb 

FO B SOOWiAW), 1^ . 

'Cblleotod 4th Jane, 1920 (and oompariton with 1919). 


CBOP& 


Totaxi AlUiA (exdQding Witui) 


Total Aoriaoi under all Okqps and 
a»AM (a) 


AML* Laud 

( For Hay .. 

Hot lor Hay .. 

Total . 


Barley (induditig Bere) 

Oats 

Mixed Qraio 

Bye 

Beans (to be har> ested as Oom) 

Peas 

Potatoes 

Turnips and Swedes 
Mangolds 


Vetches or Tares, for Seed 

Vetches, Tares, Beansi Peas, Mashlum, etc 

for Fodder 

Oarrote 


Onions 

Flax 

Small Fruit 


RYK-eXASS and other 
Rotation Gkabsks • 
and OiiOVBB 


Otiibr Oaops 
Barb Fallow 


Horses used for Agricultural purposes 
(including Mares for Breeding) . 
Unbroken Horses f 


Other Horses 


Total or Horbrb 


Cows in Milk 

Oows in Oalf, but not in Milk 
Heifers in Oalf 


Bulls being used for Service . . 

Other Oatile Two years and above 
„ „ One year and under two 

„ „ Under one year 


Total or Oattlb 


Ewes kept for Breeding 

Rams to be used for Service in lOSO 
Other Sheep ;~-One year and above 
,1 „ Undw (me year 


Total of Shbbp 


Total or Pioe 



(a) Excluding Mountain and Heath Land used for graslng (9,507,6l« acres in 1920). 

(b) Any Crop or Grass grown in Orchards is also returned under Its proper heading. 

( 8868 .) Wt. 1006 »/m 4,600 liUm. Tf. « Sons Ltd. <«p. •/!.) 





















































114 AGR10X7LTimAi:i Betubns X*0K SocmANt). 


Acreage under Wheat, Barley (including Bare), and Oats in each 
County on 4th June 1920, with Comparison for 1919. 


COUNTIBS. 

Wheat. 

Barley 

(including Bere). 

Oats. 

1920. 

1919. 

1920. 

1919. 

1920. 

1919. 


Acres, 

Acres. 

Acres. 

Acres. 

Acres. 

Acres. 

Abeedeen . 

33 

16 

29,772 

23,260 

190,938 

207,644 

Argyll 

... 

2 

1,761 

1,693 

18,114 

20,194 

Ayr . 

1,104 

2,166 

649 

496 


61,192 

Bakff 


13 

9,606 

7,480 

00 

62,289 

Berwick . 

3,031 

6,817 

20,643 

17,535 

32,073 

36,149 

Bute . 

27 

45 

61 

24 

6,194 

6,293 

Caithness . 



1,196 

1,198 

31,894 

33,278 

Clackmannan . 

445 

*436 

266 

259 


3,686 

Dumbarton 

838 

976 

31 

27 

8,621 

8,797 

Dumfries . 

116 

145 

742 

631 

44,663 

60,616 

Fife . 

10,894 

16,694 

18,031 

14,911 

47,629 

48,639 

Forfar 

8,995 

11,494 

22,904 

20,586 

57,241 

61,334 

Haddington 

4,050 

7,773 

17,702 

14,749 

18,073 

18,929 

Inverness . 

111 

226 

6,096 

5,139 

29,652 

31,110 

Kincardine 

1,070 

1,576 

13,091 

11,921 

30,62L 

34,162 

Kinross 

172 

337 

411 

371 

8,169 

8,283 

Kirkcudbright . 

21 

64 

188 

219 


33,029 

Lanark 

2,696 

3,441 

296 

346 

46,098 

48,592 

Linlithgow 

2,219 

3,203 


2,355 

12,114 

12,738 

Midlothian 

4,539 

7,478 

7,629 

6,696 

22,468 

23,610 

Moray 

580 

1,001 


9,385 

24,629 

27,248 

Nairn 

25 

44 

2,466 

2,142 

6,364 

7,049 

Orkney 


... 

4,154 

4,229 

34,603 

36,928 

Peebles 

... 

3 

625 

412 

7,620 

8,389 

Perth 

7,782 

8,880 


6,263 

77,996 

83,394 

Renfrew . 

2,073 

2,377 



12,331 

12,656 

Ross & Cromarty 

779 

1,371 

9,681 

8,478 

32,769 

36,697 

Roxburgh . 

577 

1,602 

12,364 

11,098 

28,683 

31,862 

Selkirk 

18 

28 

479 

366 

4,607 

4,864 

Shetland . 

... 

... 

867 


6,864 

7,039 

Stirling 

2,029 

2,284 

1,664 

1,480 

21,240 

22,679 

Sutherland 

. . • 

1 

623 

642 


8,169 

^ Wigtown . 

135 

137 

368 

416 

34,777 

37,784 

Total 

54,369 


204,369 

173,746 

1,032,198 

















Aorioultural Returns for Scotland, 
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Acreage under Beans, Potatoes, and Turnips and Swedes in 
each County on 4th June 1920, with Comparison for 1919. 


Counties. 


Aberdeen 
Argyll . 

Ayr 

Banff 
Berwick . 
Bute 

Caithness 

Clackmannan 

Dumbarton 

Dumfries 

Fife 

Forfar . 

Haddington 

Inverness 

Kincardine 

Kinross . 
Kikkcudbrigh 
Lanark . 

Linlithgow 
Midlothian 
Moray . 

Nairn 
Orkney . 
Peebles . 



A cm. 

Acres. 


20 

45 

101 

473 

581 

57 

62 

679 

830 

42 

53 

246 

294 

6 

56 

40 

51 

292 

337 

49 

43 

142 

138 

2 

6 

49 

35 


9 

30 

32 

117 

149 

60 

65 

16 

19 

20 

15 


Perth . 

1,097 

1,201 

Renfrew 

131 

149 

Ross AND 

Cromarty , 

2 

14 

Roxburgh 

180 

147 

Selkirk . 

*' 

9 

Shetland 


... 

Stirling . 

1,774 

2,014 

Sutherland . 

Wigtown 

187 

234 

Total . 

6,726 



Acres. 

1 

.4 cm. 

Acres. 

A cres. 

7.723 

7,302 

83,959 

82,695 

3,591 

3,828 

5,645 

6,046 

10,504 

10,293 

7.828 

8,594 

1,926 

1,829 

20,475 

20,527 

2,740 

2.576 

23,330 

22,712 

1,293 

1,252 

1,286 

1,426 

1,413 

1,407 

11,903 

12,087 

553 

457 

770 

798 

2,989 

2,812 

1,415 

1,623 

4,962 

4,362 

16,211 

15,630 

18,361 

17,438 

22,268 

21,926 

18,725 

18,297 

31,809 

31,888 

7,959 

7,768 

13,502 

13,163 

5,613 

5,328 

9,626 

9,890 

15.747 

4,588 

4,130 

16,213 

1,527 

1,231 

2,542 

2,588 

1,956 

1,736 

11,1(50 

11,482 

7,135 

6,612 

9,810 

10,417 

2,811 

2,604 

3,264 

3,330 

7,456 

7,040 

9,742 

10,004 

1,855 

1,829 

14,120 

14,191 

288 

270 

3,895 

3,908 

2,436 

2,444 

13,862 

13,866 

580 

490 

3,408 

3,557 

21.446 

19,813 

26,050 

26,971 

3,549 

3,460 

2,231 

2,418 

7,364 

7,245 

14,916 

14,833 

1,434 

1,321 

19,602 

19,230 

217 

188 

2,458 

1,063 

2,479 

2,330 

2,460 

1,096 

4,193 

3,871 

3,968 

4,358 

1,372 

1,402 

2,767 

‘ 2,877 

1,690 

1,511 

14,167 

14,094 

162,477 

154,596 


426,461 


To be harvested as com. 
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Aoiiiom;¥uitAL Eeturks im 


Acseaqe under Rte-oeass and other Botatiom Gbassis and Giaveb, and 
under Pebmanent Grass in each Oodnty on 4th June 1920, with 
Comparison for 1919. 


]^|etma&6Bt Qiaas. 


Not for Hay. 



Kinross . 
Kibkoodbbight 
Lanark . 

Linlithgow . 
Midlothian . 


Obknby . 

9,464 

9,476 

Peebles . 

2,821 

2,429 

Perth . 

34,606 

32,623 

Renfrew 

9,973 

9,936 

Ross AND 



Cromarty . 

14,147 

13,127 

Roxburgh 

9,659 

9,051 

Selkirk . 

1,600 

1,314 

Shetland 

1,414 

1,388 

Stirung . 

11,983 

11,717 

Sutherland . 

4,700 

4,411 

Wigtown 

6,342 

3,864 




Total . 

425,256 

394 , 246 ^ 
























himimmjtL fimmirs irMi Scotland. 


Ndmbeb of Hobsbs, Cattle, Sheep, and Pigs in each County on 
4th June 1920, with Comfabison for 1919. 



’ Horse* used for agrioultnral purposes, mares for breeding, and unbroken horses (inoluding 
Btalliocs). " Other horses ’’ on agricultural holdings are not included ; the total of these 
for Scotland is given in the summary table on p. 1. 




























Acreage of Crops and Number of Live Stock in each County District of Scotland on 4th June 1920. 
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AGRlCtlLTURAL EsimNS fOB ScXttUKB. 


i 

No. 

2,687 

525 

1,842 

611 

1.047 

m 1^ W Si R I §S §M1 

< 


« mum igsisgi ilia ii m 

i«i "f^ss'saa'*' 8|8'|^34 as ci 

§ a § II Pill 

g sJ*' ^ S *S 5431 ^ 

4 

i 

« iiliilia mmu gis 

Sssaaaaa 

II i| m H 1 1 11 IIIRI; 

-! 


^ i-Ti-T rffifla 

II II II 

f of «(r « H liii 

1 il a % Ii iis 

H M9 «H 

II 

H H 

IS 

S 


. spi.ilil IIPM Is; 

S ^^acO'^eioioSrf 

ss 

h H W '»< '•• i5 

;8 Sa 

g il § 1 Ii PIP 
a -v a «> «>s a^'-sa 


S *S|3S|8S ||S|J|g |||| S| S|3 3| S g || gJ|J| 

5 rT H HWrtWuf® 

111 


. gPai 
s ss'sss 


i§ Ii 
3* 83 sa 

i Ii § 5 || 

©“ eoM* ^ H w 

P§ 

"f MHOi 
H H 

M 

H 

<^3 

Acres. 

7,732 

6,000 

11,923 

5.716 

7,322 

5.400 

2,222 

4,914 

627 

1,112 

3,033 

1,479 

2.700 

1,842 

1,610 

8,662 

5,359 

10,147 

8,758 

6,478 

4,343 

3,805 

4.0S» 

g. M 1 1 || pill 

‘©J HH © H «»f ©Vh^*^ 

fH 

f 


^ IIIP 

^ r. H - 

a.ss ‘“5sli‘®iss ii 

'rH®''^ hN fH «■ 

sj is m 1 ^ IP 

h» 4“ efod Hodi» h 

lis 

fw’w' 


i 

s 

I' ijpigli ||ii is m gs 5 1 II IPIS 

^ H ei iHVHO'f I-T t-T HH i-4H 

* 


s « assg S'" i!i$ sa s “« s" 

• 


^ ||Sil 

^ HH<e r<9; 

S|3 33E;SiS§ Sl^ 

o ® ®^« 00 ® « SI 55 

'•"l^CCrOQ Q.fr-4 

NH ©S 

II ii III II i 1 1 

MiS osi-Th wof i-T » -e 

HH WM HH W 

© eo-«MO-e 

q sssSi 

'e Tfo'wd'ter 

fljl 

i llPJiil . ssss sj P 

^ t'-HW'fl'tf'tfHW ■ ' i^Toi i>d 

H OH ® ® 1>.0®^® 

S. <N« S 1 HH «^H^ 

"ro 


1 

4 

s! ■' S'" ssas esa -"S s ss S3 s 

fe • • • • • ; I ; : ; ; ^ B*«< ; ; 

• • hh 

CODKTT AKD 

District of County. 

Ijlll 

s 

H 

. 5 

':-:l:Z :: 

Its hdX 1 
iii isiyy ji 

^ i 

M : : : ; 

b 

35 

il 12 1; 

1 

i 

: :| : : : 
: J - 1 = 

1 1 i E 

1 il ! 1 J 
1 r w 

B 3 i 

1 ! ll I 

1 ali 

1 II 1 
i Ui 

^ 'h-*, 

. 

1 4 

1 ^S3 

ill 

m 

r— 

1 


* To be hurtesied as corn. t See Note on p. 6. 













Acreage of Crops and Number of Live Stock in each County District of Scotland on 4th June 1920. 
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i 
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what means will tenants of national land be selected ? What will 
be ^e nature of their tenancy ? How wiU rents be fixed ? What 
control will be exercised over cultivation ? What would, in fact, 
be the position of tenant-farmers under the new universal 
landlord * 

These questions are to some extent answered in a draft Bill 
“to aboli^ private property in Land and to make it National 
Property.” it is put forward not by the extremists but by those 
who daun to be moderates. lys, I am informed, to be introduced 
by them in Parliament during the next session. I do not take this 
Bill in order to turn it into ridicule. It is obviously a tentative 
proposal to which even the authors would not bind themselves. I 
use it as a text because it puts the theory of nationalisation into a 
concrete form. It brings out some of the difficulties inherent in 
the change. It indicates the direction in which the minds of those 
who support the proposal are turning, and the attractions that the 
change is supposed to offer to those to whom they appeal. It 
exonerates me from the suspicion of fathering upon advocates of 
the measure projects for which they are not themselves responsible. 

From and after the date on which the Bill becomes law, aU land 
in England, Scotland and Wales is to become “inalienable national 
property,” and all holders of it will pay to the public authorities 
an armu^ rent for its use. It is at once obvious that, though the 
BiU transforms all land into national land, it is not, as drafted, 
applicable to Scotland. No provision is made, for instance, for 
the representation of Scotland on the bodies to be established, 
nor do the local authorities in England who are made responsible 
for the administration of land exactly correspond under the same 
names with those in Scotland. No attempt, again, is made to deal 
with the special cases arising out of the leasehold system which has 
saved Scotland from some of the difficulties that have arisen in 
England. The general principles are, however, identical for 
both countries, and therefore are applicable with the necessary 
substitutions. 

The supreme control is vested in a Ministry of Lands, with 
which is associated an Advisory National Land Council. On this 
latter body, consisting of ten members, the National Farmers 
Union and the National Agricultural Workers Union are each to 
have one representative. The actual administration of the 
national land is decentralised. Within their respective areas, 
subject to the regulations prescribed by Parliament or the Ministry 
of Lands, it is to be administered by local authorities. The London 
County Council, the councils of county boroughs and of boroughs 
other than metropolitan, urban district councils, and rural district 
councils are each to appoint special committees called Public Land 
Committees, which will have power to co-opt members from outside 
to the extent of one-fourth of their number. It is important to 
notice that the ultimate destination of three-fourths of the rent is 
the local authority for the district The Public Land Committee 
are, therefore, the representatives not only of the rate-payers, but 
of the spending authority. 

Whether land is owned by the State or by private individuals, 
there must be selection of the occupiers. It is to the Public Land 
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Committee for the area in which the land is situated that every 
application is to be made for the use of national land. They 
decide, finally, and without appeal, whether or not the application 
is to be granted. A register is to be kept, always open to public 
inspection, in which are entered the name of each tenant and the 
amount of his annual rent. The note appended to this clause in 
the Bill shows that the authors are alive to the dangers of their 
proposal : 

“ The utmost publicity is necessary in order to avoid even the 
suspicion of favouritism or corruption, which naturally 
arises when essential information is withheld from the 
community in general.” 

The remedy is, it may be suggested, totally inadequate as 
a safeguard against the possibility of grave scandals. That there is 
scope for favouritism — ^personal, social, political, denominational — 
remains rmdeniable, although the land becomes national, and the 
selection rests with a committee instead of with an individual. 
Tlie demger is certainly not removed by the mere publication of the 
name of the accepted tenant and the amount of his rent. These 
two facts are not the “ essential information ” which affords any 
protection against favouritism. Another difficulty might, and 
to some extent must, arise. The Committee will, presumably, 
satisfy itself of the financial stability of each applicant. It is one 
thing to produce evidence to a private landlord or his agent. It is 
another, and a very different thing, to produce it before, say, six local 
tradesmen and two co-opted members. N o doubt the inquiry would 
be “ aU among neighbours ” and it would be quite inconceivable 
that a butcher or a baker should curtail a customer’s credit because 
of the information which he has received as a member of the Public 
Land Committee. But we are all conscious of a certain sensitive- 
ness with regard to our private affairs. It may be that in Scotland 
farmers are as ready to part with their pass-books as with any- 
thing else. It may be that there, as elsewhere, reticence is pushed 
to the verge of secretiveness. It may be that the reluctance to 
divulge bank balances is a nationed prejudice which requires to 
be overcome as fatal to the establishment of credit banks on the 
Continental system. Anyhow the feeling exists. But if, on other 
grounds, nationalisation is really worth having, agriculturists 
must in this respect put their pride in their pockets. 

Assuming that an applicant has satisfied the Public Land 
Committee, that he is accepted as a suitable tenant, and that his 
name and rent are duly entered in the public register, he takes 
possession of his holding. He becomes the tenant of a portion of 
national land. The Bill provides that he shall “ enjoy security of 
tenure and freedom from disturbance.” The security is not 
absolute. It is necessarily subject to conditions. Jh® tenant 
must carry out the terms of his lease or agreement, including, of 
course, the payment of his agreed or revised rent, and he must be 
prepared to surrender possession whenever the Public Land 
Committee decide that it is to “ the public advantage ” that he 
should do so, “ as, for instance,” if he does not farm the land 
properly, or if the Committee require th6 land “ for; its own or any 
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public purpose or for the subdivision or amalgamation of holdings." 
Subject to rights of public resumption, of which the cases enumer* 
ated are stated to be instances, the tenant enjoys security of tenure. 
He also enjoys a new privilege, though it is restricted in character. 
He may not sublet his holding ; but he may assign it to a stranger, 
or bequeath it to a member of his family, provided that the Public 
Land Committee approve the assignee or the heir as suitable tenants 
of national land. TTie rent which the tenant contracts to pay is 
fixed by the Public Land Committee as the representatives of the 
local authorities, who have the spending of three-fourths of the 
rent of the land in their area. It is subject to revision every seven 
years by the same Committee ; but if the tenant is dissatisfied with 
their revision, he can appeal to a Fair Rent Court. If still dis- 
satisfied he can, presumably, throw up the holding and claim 
compensation for the resultant loss. 

In the transfer of agricultural land to the State are included all 
buildings and improvements. They become part of the national 
property. But the tenant may, if he likes, buy them “ at a fair 
valuation.” In that case they will form part of his tenant-right, 
and in any change of tenancy shall be taken over “ at a fair 
valuation,” together with any other improvements that he himself 
may have effected, by the incoming tenant or, alternatively, by 
the Public Land Committee. A distinction is thus drawn between 
the land and the equipment which enables it to be cultivated. The 
land remains the inalienable property of the State ; the improve- 
ments may become the propertj: of the tenant. 

As a theory the nationalisation of agricultural land may seem 
simple. The practical application is less easy. The clauses that 
have been an^ysed are those which deal with the occupation of 
agricultural land. From them tenant-farmers can form an opinion 
of the position which they would hold if agricultural land were 
nationalised. Whether the framework of this particular Bill were 
adopted or not, the difficulties which it attempts to meet are those 
that will require solution, whatever may be the precise form which 
legislation takes. It will perhaps be useful to examine the present 
proposals in further detail. The authors of the Bill claim that it 
saves tenant-farmers “ from arbitrary interference by irresponsible 
private owners. ’ ’ The claim is so far j ustified that the Bill sweeps 
away all personal relations between landlord and tenant, and 
substitutes for the private owner the general body of rate-payers 
and tax-payers. The fact should be borne -in mind throughout. 

The first point is security of tenure. In a Note the authors of 
the Bill emphasise the importance of security. It is, they say, 
“ one of the chief incentives to industry,” and they state that it is 
their purpose “ to give to every State tenant as nearly as possible 
the security which is now enjoyed only by freeholders.” How far 
that purpose is attained tenant-farmers must decide for them- 
selves. I do not myself think that, under any conceivable form of 
State ownership, any higher degree of permanence than that which 
is conferred by the Bill can be guaranteed to State tenants. 
Obviously, no tenancy can be so secure as a freehold, and by de- 
stroying private ownership the Bill admittedly weakens “one of 
the chief incentives to industry.” Nor does the new system of 
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State tenancy appear to strengthen, in any substantial degree, 
the position which tenant-farmers hold under private landlords. 
At present the good farmer, who does his duty by his land, may 
make his occupation as long or as short as he pleases. While 
human nature is what it is, self-interest will remain a powerful 
motive. It is the direct interest of all landlords to keep a good 
tenant. He is not so common, or at all events so universal, that 
any estate would part with him willingly, to say nothing of the 
pecuniary loss that any change of tenancy inflicts upon the land- 
lord. Vi^at he has chiefly to fear is the compulsory acquisition 
of some of his land for small holdings, or the sale of the estate. 
The last-named danger is removed by nationalisation. This 
change is the one substantial benefit which State ownership would 
confer on tenant-farmers. But against this added degree of 
security must be set the increased liability to disturbance both for 
the creation of small holdings and for the extended range of 
purposes for which the Public Land Committee may resume 
possession of the land. 

Apart from reasons of “ public advantage,” for which tenants 
may be dispossessed of their holdings, they may also be deprived 
on grounds personal to themselves. A tenant may, for instance, 
be turned out because he is not, in the opinion of the Public Land 
Committee, farming the land properly. Apparently the eviction 
may be quite summary, and allows of no appeal. Under the 
drastic provisions of the Com Production Act. designed for the 
rapidity of action necessary in a war emergency, tenant-farmers 
were liable to a similar penalty. In the Agriculture Act, intended 
for peace administration, milder methods are adopted. Nor is the 
change in the constitution of the tribunal which will wield this 
formidable weapon of summary eviction without opportunity of 
appeal altogether favourable to agricultural tenants. Under the 
Acts of 1917 and 1920 the county agricultural committees are the 
judges, and up to the present they have contained a preponderance 
of men of practical experience among their members. Under the 
Nationalisation Bill the directors, the judges and the executioners 
are the Public Land Committees, formed of borough or urban or 
rural district councillors who may or may not be experienced 
agriculturists. As a fact, no doubt, the bulk of agricultural land 
in England is within the area administered by rural district 
councils who are more or less familiar with agricultural conditions. 
But there is little room on the tribunal for experts or men of 
science Their voices are made ineffective. Only one-fourth of 
the Committee may be brought in from outside by co-option. 

The periodical revision of rent adds an additional insecurity to 
the holding. On the other hand, it is obviously absurd that the 
rents should be permanently fixed. Changed conditions might 
make them onerous or nominal. Whatever form legislation may 
take, rents will have to be revised. The Bill proposes that they 
should be adjusted every seven years to “ such fluctuations, if any, 
in the value of land as are not due to improvements effected by 
the tenant. ” A note lays down the principle that revisions should 
not be so frequent as “to cause uncertainty and to shake confi- 
dence or prevent enterprise.” A septennial revision, though it 
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would come as a shock to many sitting tenants, may be defended 
as a not unreasonable compromise which can be supported by 
precedent. The rent is. in the first instance, fixed by the Public 
Land Committee. Where the tenant has not bought the buildings 
and improvements, and they, therefore, remain the property of 
the State, he pays rent for their use as well as for the use of the 
Ismd. Apparently they will be separately charged, since an appeal 
is allowed against either one or both of the items of which the rent 
is composed. At the end of seven years the rent is revised by the 
Public Land Committee : but an appeal lies against the revision 
to the Fair Rent Court. The constitution of this appellate 
tribunal is not explained. Nor are we told whether there will be 
one or several. As all the tenancies begin on the same day, the 
date for the septennial revision is also identical, and if appe^s are 
to be promptly settled it is probable that a considerable nmnber 
of tribunals v^l be necessary. On the other hand, there may 
be few appeals. It is sometimes alleged that tenants prefer to 
acquiesce in unjust decisions by their landlord rather than risk his 
displeasure by a protest. Precisely the same choice is forced on 
tenants under this or any other scheme of nationalisation. How- 
ever good their case may appear to them to be, tenants of national 
land may hesitate to attempt to set aside the decision of their 
Public Land Committee. Whether they succeeded or failed, they 
would be marked men. It is not impossible that they might 
thirik it imprudent to alienate a body which controls their cultiva- 
tion, can evict them either for improper use of their land or on the 
allegation of “ public advantage,*' and can exercise a veto on their 
assignees or heirs. In that case the appellate tribunals may be 
decorative and few. But if they are to be used they must be 
numerous and expensive. 

Scotland is familiar with the working of judicial rents. We do 
not know them in the south. I should imagine that a tribunal, 
deciding between landlord and tenant, would show a natural 
tendency to favour the .small man, and would incline to reduce 
rents and wipe off arrears whenever the opportunity arose. 
Whether .Scotland has had experience of this tendency to vicarious 
generosity at the expense of a third person, Ido not know. But if 
land is nationalised, I think that the tendency will disappear. It 
is more likely to veer in the opposite direction when tax-payers 
and rate-payers, and not a private individual, are the landlords who 
will have to foot the bill. As has been said, three-fourths of the 
rent ultimately go to the local authorities in whose area the land 
is situated, presumably in relief of rates, and it is those public 
bodies who select, and are represented by, the Public Land Com- 
mittees. It is therefore improbable that tenant-farmers will be, 
on any lavish scale, excused arrears, or receive remissions or re- 
ductions of rent from the rate-payers’ representatives. Whatever 
may be the fate of the small tenants of national land, it is possible 
that the fate of those who are tenants of large areas will not err on 
the side of leniency. They are as likely as not to receive short 
shrift. .The authors of the Bill plainly recognise this possibility. 
In a notethey say “ it is imdesirablc that the authority which has 
the spending of the rent should have the decisive voice as to what 
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the rent should be.” So it is. But recourse to the Fair Rent 
Court, which the Bill offers as the only remedy, may land the 
appellant in worse difficulties. In the draft Bill, it may be added, 
the remaining fourth of the rental is ultimately paid to the 
National Exchequer. 

It would be interesting to know whether tenants will be free to 
surrender their holdings at any intermediate period between the 
septennial revisions. If I understand correctly the effect of 
Scottish land legislation for a limited class of holdings, the present 
portion is this. ‘ ‘ Landholders ’ ’ are only bound as yearly tenants. 
They can throw up their holdings by giving a year’s notice to the 
landlord. “ Statutory small tenants ” cannot quit their holdings 
when they please, but are bound to remain for the term fixed by 
the Land Court, and during that period, usually seven years, 
cannot have their rents revised. If the tenant buys the buildings 
and improvements, he will be, on the analogy of the Scottish law, 
a landholder ; if he does not buy, he will be a statutory small 
tenant. Whether the distinction will be preserved or not, we'are 
not informed. The Bill does not state whether the tenant will be 
bound to the holding for the septennial period, or can throw it up 
at any time. The point is one of considerable importance, especi- 
ally in England where tenants sacrifice the certainty of leases in 
order to retain their freedom to surrender their holdings at their 
own convenience. One thing seems certain, so far as the Bill 
under discussion is concerned, and that is that a crofter will be 
worse off if the land is nationsdised, At present he can leave his 
holding to any member of his family by will, and in default of any 
bequest the right to the permanent tenancy passes to his heir-at- 
law. Of this privilege he is deprived, because it rests with the 
Public Land Committee to decide whether or not they will accept 
his heir as a suitable tenant. 

The tenancy of national land does not promise to be so secure 
as to tempt the tenant to buy the buildings and improvements. 
He is accustomed to a valuation at entry and at the close of his 
tenancy. But he will have much more at stake than residual 
values, if he owns the buildings and improvements. He wiU run 
heavy risks on fluctuations in the cost and consequent value of 
buildings, and on the possibilitv of sanitar}' legislation which may 
at any moment render them obsolete. Nor is he likely to forget 
that he is not free to sell his tenant right to the best advantage. 
The Public Land Committee can interpose its veto on the man of 
his choice. He might be tempted to buy, if attractive terms were 
offered ; but this would mean a depreciation of the property of 
rate-payers and tax-payers for the benefit of an individual. It 
seems at least as probable that an attempt might be made to 
compel him to become a purchaser by charging a very high rent for 
the use of buildings and improvements. No one can predict with 
certainty the extent to which holders of national land will buy its 
necessary equipment. The most that can be said is that some may 
and some may not become purchasers. The possibility must 
therefore be contemplated that, in a proportion of cases, the 
Public Land Committee must become responsible for the main- 
tenance of the national buildings and improvements. The 
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prospect widens and the difficulties increase. The existing 
practice of rating will re<juire complete revision and readjustment. 
Apart from this complicated and intricate subject, practical 
questions arise with regard both to building and improvements. 
Will the Committee undertake the duty oi themselves deciding 
what repairs are in each case necessary, or will they rely on an 
experienced staff ? Will they do their own repairs by means of 
a clerk of works and a building yard ? Or will they contract 
with a builder ? In the latter case, at all events, further entries 
will be required in the register, always open to public inspection, 
which is the safeguard against favouritism. The whole question 
of repairs to the State property bristles with complications which 
do not make either for promptitude or economy. If land national- 
isation is not necessarily the best road to a millennium of agri- 
cultural prosperity, it certainly seems to afford easy access to a 
paradise of officials. A fresh set of difficulties arises over 
improvements. The use of the word begs a large question. 
Expenditure may be heavy, but the outlay may not be an improve- 
mentin the sense of increasing the letting value of the land. It is 
true that the brunt of the risk falls on the tenant. But ho does not 
bear the whole. The national land may be made, by the tenant’s 
expenditure, less attractive as a business speculation. In that 
case rate-payers and tax-payers suffer. Are tenants to be con- 
trolled in their expenditure ? Presumably they must be restncted, 
and the control will be exercised by the Public Land Committee. 
If so, there is no new degree of freedom conferred by the Bill, and 
no approximation in this respect to freehold tenure. 

One other point may be mentioned. It very directly affects 
the cultivation of the soil, and it is a question over which I must 
confess myself to be honestly puzzled. The authors of the.Bill for 
land nationalisation uphold the equal right of access to the land 
which is alleged to be inherent in every man. To the vindication 
of this principle they attach supreme importance, and they protest 
with fervour againk the power of private individuals to appro- 
priate the column of light and air which descends on every given 
area of land. I do not propose to discuss the theory, or the 
argument that is based upon it. I wish only to test its application 
in the present Bill, which aims at giving to every selected tenant 
of national land as nearly as possible the same security of tenure 
as a freeholder. Vague phrases are always dangerous. From 
reading the Bill I sho^d conclude, and I think that I am intended 
to condude, that the limitations to the holder’s uses of his allotted 
area are those, and only those, whidi are set out in the Bill and 
which have been already discussed But apparently he has also 
to give every man access to his land who desires to enjoy his 
particular column of light and air. If the general public are to be 
deprived by the Bill of their inherent birthright, they gain in this 
respect nothing by nationalisation. All that they ootain from 
the measure is the right to apply for land, a right that they already 
possess. Freedom of access must mean more than this, or it is 
something of a mockery. On the other hand, no man in his senses 
would gi»w a crop, if he were not allowed to protect it against 
trespass. Every arable farmer would hesitate to grow com if in 



COMMON WEEDS. 


iqn] 

July the general public might play kisa-in-the-ring in the centre of 
his crops. But the point is too serious for jest. It really looks as 
if either the public or the tenant was bdng fooled. One of the 
arguments for nationalisation which is most strongly urged by 
its advocates is this alleged birthright of free access to all land. 
It is incompatible with arable farming. Either the argument, or 
the plough, as well as the spade, must be abandoned. The two are 
inconsistent ; they are mutually destructive. It would be a 
quibble to say that the right of access is preserved because the rent 
of land goes to the rate-payer and is denied because it goes to a man 
who has inherited the land or bought it for cash. Before any 
tenant-farmer applies for an arable or mixed holding of national 
land, the point should be settled. Otherwise ruin stares him in the 
face. 

Some of the more obvious points of difficulty which are raised 
by the Bill, so far as it refers to agricultural land, have been dealt 
with : others will occur to every practical agriculturist. It is not 
suggested that, in this particular Bill, the difficulties are met in the 
only possible way. But though some of them may not be in- 
superable, they are all inseparable from the case. They must 
necessarily arise whatever form nationalisation takes. They leap 
to the eye as soon as the project emerges from a cloud of vague 
phrases into any definite shape, and passes from an abstract social 
theory into a concrete legislative proposal. The mere outline of 
the Bill must, I think, convince agriculturists, as practical men of 
business, that they are vitally interested, on every side, and at 
1‘very stage of their industry, in any proposal “ to abolish private 
property in Land, and to make it National Property.” 

COMMON WEEDS > 

William G. Smith, B.Sc., Ph.D. 

Edinburgh and East of Scotland College of Agriculture » 

III. — Annual Weeds with Red or Blue Flowers. 

This group includes annual weeds with flowers not yellow (Group 
I.), nor white (Group II.),nor greenish (Group IV.). No hard-and- 
fast line can be drawn between red and blue flowers, since they are 
c onnected by intermediate tints, even on the same plant. 

Bed Weeds or Polysonnms. — ^The more common red weeds 
belong to the order Polygonaceae. The docks and sorrels, species 
of Rumex, are perennials dealt with in their own section. The genus 
Polygonum includes three very common annuals ; knotgrass, red- 
shank and black bindweed. 

Knotgrass or Red-weed {Polygonum aviculare) has ma[ny local 
names, often indicating the red colour or the wiry, knotted habit of 
growth. The seedlings are erect, with two seed-leaves and fairly 
large oblong leaves ; the plant is therefore not a true grass. 
Numerous branches ari.se later and spread in all directions, trailing 
along the ground without rooting, or held up amongst the com. 

‘ This is the second instalment of this article, which will be followed by 
articles dealing with other farm pests. 
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Sometimes the trailing shoots are thin and wiry with small oval 
leaves quarter of an inch loi^, or they may be more succulent 
with leaves up to two inches long, heiice several varieties have been' 
recognised. The great abundance of this weed can be seen in 



FIG. 8. — Left^ KNOTGRASS OR RED-WEED. Rights BLACK BINDWEED. 
{Common Weeds, H. C. Long.) 


stubble fields, which are tinged reddish brown by the withering 
stems. The flowers are not conspicuous, being grouped closely at 
the bases of the leaves (Fig. 8), and it is only on closer inspection 
that the* prolific seed production is seen. An examination of 
threshing mill tailings from a crop infested with this weed will 
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confirm any doubts as to abundance. The seeds or fruits are tri- 
angular. They may be found with the membraneous pink-tipped 
perianth still adhering, or if more heavily screened, as in grasses 
and clovers, this covering is removed and the fruit is dull brown, 
not shiny like dock, which is about the same size The seeds are 
long lived under grass, and knotgrass is one of the first weeds to 



IK.. 9— REDSHANK OR PERSICARIA. 

(a) and (^) Young and older seedlings , (f) and (<f) Flowering plant , 

(e) Groups of flowers. 

{Common Weeds, H, C. Long ) 

appear after a farmyard manure heap has been removed, while 
seedlings may be seen ansing from the spread manure. Its success 
as a weed in com crops is due to the early and vigorous seedlings, 
which are well rooted and flowenng before being covered over 
by the taller com. Young seedlmgs are easily uprooted by 
cleaning operations, but older plants with trailing branches will 
resist deaning, because the wiry branches simply slew round 
before the implements, or, if they are stripped off, the crown 
remains rooted and sends out new branches. Knotgrass does 
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not flourish amongst grasses, except about gates and bare 
places, • 

Redshank, Persicaria, or Willow-weed {Polygonum fersicaria) 
is distinguished by its more erect growth, deep r^ swollen 
stems, and leaves with a central dark blotch (Fig. 9). The 
flowers are massed at the ends of branches, into clusters, J to i| 
inches long. The coloured perianth of the flowers may be pink or 
purplish, and it often persists round the fruit as a brown membrane. 
The fruits are shiny black, mostly flattened, but some are roughly 
triangular, about inch diameter. The covered or naked fruits 
are very abundant in the mill screenings of many farms. Accord- 
ing to the Rothamsted observations, redshank is often irregular in 
its distribution in the same field ; where it occurs the ground is 
usually damp, either from emerging springs, leaky drains or surface 
water. As a weed it is frequent on peaty and acid soils, and is not 
so abundant on basic soils, so that its occurrence suggests applica- 
tion of basic manures or need of improvement of drainage. The 
seeds survive in rotting farmyard manure, which may account for 
the frequency of redshank on highly manured soils. The plant is 
easily uprooted in the cleaning of root crops. 

Black Bindweed {Polygonum convolvulus) is not distinctly a 
red-weed, but it is better dealt with here with other polygomuns. 
It resembles in its leaves and twining growth the true convolvulus 
bindweed {Convolvulus arvensis), but black bindweed is an 
annual with a simple root system, and its small flowers (Fig. 8) are 
very different from the large pink convolvulus flowers, i inch in 
diameter. The seedlings may be found in any crop, but it is in 
corn that the plants attain full growth, twining round the com 
plants and interfering with plant nutrition by the leaves. Flower- 
ing begins on young plants and continues up till harvest, go that 
fruits are ripened and drop to the soil during most of the time the 
corn is on the land. The fruits are sharply triangular, I inch, dis- 
tinctly larger than those of docks or knotgrass, and more similar to 
true buckwheat. They are brown if still enclosed in the remains 
of the floral perianth, black if this is removed, and sometimes white, 
when the single true seed escapes from the black fruit-husk. 
Cereal grain often contains the fruits of black bindweed as an 
impurity, and they may be abundant in threshing mill screenings. 
They are largely used in poultry food mixtures, and appear to be 
suitable for this, though they have been reputed poisonous to farm 
stock ; they are certainly eaten by wild birds. Clean seed corn 
will do much to reduce black bindweed in corn, if surface cultiva- 
tion is vigorously carried on in the root crops. 

H^p Nettle or Day Nettle {Galeopsis ). — ^This is a common 
weed in Scotland, more so than in England. The plant is nettle- 
like, and though it lacks the characteristic stinging hairs of the 
true nettle, it has prickly hairs that break off in the skin, causing 
distinct irritation. We have seen serious cases of blood-poisoning 
attributed to handling oat sheaves containing hemp nettle. The 
stems are square, with large opposite leaves, and the upper groups 
of flowers are conspicuous above the com. The flowers are 
irregular two-lipped, and arise in groups characteristic of the 
order Labiatae (Fig. 10); one species, Galeopsis tetrahit, has the 
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petal ttibe about f inch long, var3nng in colour from purplish 
to white. Galeopsis versicolot, a variety, has longer pale yellow 
petals with a purplish blotch on the lower lip. Red hemp nettle 
(G. Ladanum) is a smaller plant, softer to the touch, with red or 
rosy flowers. Four seeds or nutlets remain in the persistent calyx 
of each flower after the petals have fallen (Fig. 10) ; they are easily 
recognised by their size (J inch diameter) and colour, brbwn- 
specWed like a dark plover’s egg. The nutlets are large enough to 
be impurities in seed corn of oats. Hemp nettle is not uncommon 
in potatoes, probably where the ridges have not been properly hoed 
between the plants. 

When abundant in oats, 
the large size of the 
plant would render 
hand-pulling (with 
gloves) possible and 
profitable. Reference 
has already been made 
to the great abundance 
of hemp nettle in re- 
cently ploughed land,^ 
and this weed would 
have smothered a cab- 
bage crop if it had not 
been hand-pulled. The 
probable origin was 
from oat straw brought 
with hay to feed sheep 
in winter. 

Poppy. — The well- 
known showy scarlet 
poppies include several 
^ecies of the genus 
Papaver, all annuals 
and very similar in the 
finely divided foliage. 

The red poppy {Papaver 
rhceas) has fruit capsules i ><> - a flowering 

i inch in diameter, »RANCH. {Standard Cyclopedia of Agnculture^ 

about as long as broad, and smooth The long smooth-fruited 
poppy (P. dubium) has capsules narrower, twice as long as 
broad, and smooth ; a rarer one (P argemone) has the capsules 
similar but hairy The capsules are unique, consisting of a 
cup-like part with a lid which does not fall off, but the minute 
seeds are dispersed through a number of small holes where the 
lid joins the cup. This arrangement prevents scattering of all 
the seeds at once, and as immature poppy capsules are harvested 
with the com, they may become impurities in seed com, and 
so carry some seed to new land. Poppies as corn-field weeds 
in Scotland are almost limited to the Lothians and southern 
Lowlands. Farther north they are not uncommon in waste places, 
and they may be introduced with wheat or other seed gram, but 
* See Journal for Jan. 1921, p. 16. 
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only occasionally do they multiply to any extent. Poppies are 
favoured by frequent grain crops as these allow opportunity for 
seeding, but they are kept in check by root crops. The plant is 
not limited to any sod, but the lighter soils seem more favourable. 



HG II — FUMITORY 
{Common Weeds, H. C. Long.) 


Where poppy is an abundant weed it has been observed that 
sprajdng with copper or iron sulphate, as for charlock, reduces 
them considerably. 

Fumitory {Fumatia ojficinalis) is a small plant, up to about i8 
inches high, with small irregular pink or purplish flowers and finely 
cut foliage (Fig. ii). The one-seeded fruits, about J inch diameter, 
are produced singly from each flower, and may occur as impurities 
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in red clover and grasses, more rarely in cereals. Among young 
crops the plant may become an abundant weed,, but it is soon 
smothered by growing com, and is easily uprooted by cleaning 
operations in root crops. It may become troublesome in young 
grass in stubble, but grazing with stock will soon reduce it. 

SpeedWBllB(F«ro«/ca). — ^The four or five annual species occur- 
ring as weeds are so similar that they may be described together. 
They are often conspicuous early in the year in winter wheat, and 
are known locally as “ Mother of Wheat.” They are low plants 
with trailing branches bearing numerous flowers that begin to open 
and to set seed within a few weeks after the seedling stage. The 
flowers are easily distinguished by the four petals, deep blue or 
white and blue, joined into a corolla about J inch across, and 
easily shaken off. Another character is the two stamens. The 
capsules are heart-shaped, reversed with the point attached to the 
stmk, and two lobes more or less separated by a notch. Each half 
of the capsule contains a few whitish seeds like tiny fragments of 
bone. The seeds of the ivy-leaved speedwell ( Veronica heiercejolia) 
are larger, about | inch diameter, with a deep hollow in one side, 
and the whitish colour makes them conspicuous amongst stubble : 
many times the question has been asked whether they were “eggs ” 
of some kind, but they can be distinguished by their hardness and 
shape. The speedwells occur on all soils, but the species varies 
from place to place. They are conspicuous weeds in young com 
crops, but it has been observed (W. E. Brenchley) that later, 
among the taller com, they disappear after scattering seed. 
Amongst young grass they may be rather common, but do not 
flourish in older grass. The blue speedwell of grassland is a 
perennial, germander speedwell {Veronica chamcedrys). 

The four weeds geranium, madder, pansy and forget-me-not 
are common impurities in grass and clover seeds, and are rarely 
abundant except in young grass and clover in stubble. The seeds 
in each case are about the size of clover seed, and are not easily 
cleaned out. The life history is fairly similar in each case. The 
seedlings make considerable growth during the autumn after the 
harvesting of the nurse crop, and the broad rosettes of leaves tend 
to suppress the grasses and clovers. Early in the following spring 
they produce long branches trailing amongst the grasses, and 
seeding begins early. The frequency of these weeds in young grass 
suggests that they are introduced with the clover seed, but the 
seedlings seen in other crops of the rotation probably come from 
seed ripened from plants on the land. As weeds they do not 
flourish amongst tall com or in old grassland, and the cleaning of 
root-crops generally reduces them to a minor place. 

Oera^tuns or Qwnesbills. — ^The seeds of several species of 
annual geranium are included amongst the “ noxious weeds ” of 
the seed-testing stations. The seedlings seen in stubble have 
rosettes of rounded leaves, pink or red flowers J to J inch diameter, 
with five petals. Soft-leaved geranium {G. mollc) has whitish, 
hairy, rounded, somewhat notched leaves, and red^sh elongated 
smooth seeds. Small-flowered geranimn (G. pusiUum) has its 
leaves more notched, smaller flowers, and reddish brown small 
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sraooth flattened seeds. The cut-leaved cranesbill (G. dissecktm) 
has the leaves jnuch dissected, long straggling branches, and dark 
oval seeds iV inch diameter, marked with fine pits. 

FieU Madto {Sherardia arvensis) belongs to the same order as 
cleavers (Fig. 6).‘ The leaves occur 4 to 6 together, about | inch 
long, and sharp pointed. The whole plant is rather rough. The 
small lilac-blue flowers, | inch diameter, are not conspicuous, as 
they are closely crowded in leafy clusters. The fruits, one or two 
to each flower, are conunon in clover seed, and are easily recognised 
by the irregular rounded shape, greyish speckled coat, and four or 
five sharp teeth at one end. This weed is not often abundant 
except in young grass. 

Cora Pansy {Viola tricolor) has flowers like the cultivated pansy, 
but much smaller, rarely i inch in diameter, sometimes only 
-1 inch, and varying in colour from yellow or blue to white. 
The seeds are shiny yellow or brownish, and egg-shaped, with a 
small notch at one end. The growth is straggling, and like 
the garden viola flowers are produced all summer and into autumn. 
It is a persistent weed in all cultivated land, but is rarely abundant 
enough to be serious. 

Forget-me-nots {MyosoUs). — ^The glossy black or brown seeds 
in clover seeds belong to more than one species of Myosotis, differ- 
ing mainly in size. The rough hairy plants, not often a foot high, 
are branched and tufted. The flowers resemble the better-known 
blue forget-me-not of stream banks, but are smaller and duller in 
colour. Each flower produces four black or brown nutlets enclosed 
in a greenish cover, the calyx. The first stage in seed dispersal is 
that the rough hooked calyx sticks like a burr in fur or wool, and is 
carried away ; balls of them tangled together may be found in 
threshing mill screenings. Later the glossy dark seeds ornutlets 
are liberated. Forget-me-nots are common weeds, but are only 
aggressive in new-sown grass. 

Com Cockle {Lychnis or Agrostemma githago) when growing in 
wheat is a taU erect plant with long narrow leaves, set on the stem 
in pairs. The large flowers, to 2 inches diameter, have five 
reddish purple petals. The capsules are large, and contain a 
number of dark-coloured, somewhat triangular seeds, about J inch 
diameter, with rough spiny coats. The seeds are not easily cleaned 
out of seed com, and are said to be poisonous to poultry and pigs, 
though the evidence is somewhat conflicting (see H. C. Long, 
Common Weeds, p. 286). In Scotland this weed is seen only 
occasionally in wheat and barley, probably introduced as an im- 
purity in the seed. Autumn-sovm wheat favours it because the 
seed tends to germinate in autumn, and the seedlings grow during 
the winter. 

Scarlet Pimpernel or Poor Man’s Weather-glass {Anagallis arvensis) 
quickly catches the eye in sunny weather when its scarlet 
flowers open wide. It is a low annual with spreading branches, 
small oval leaves, flowers about | inch diameter, and capsules like 
a small pea, with numerous minute rough brown seeds. The plant 
is not uncommon on cultivated land, but it is not a serious weed. 

‘ See Journal for Jan. 1921, p. 26. 
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IV. — ^Annual Weeds with Greenish Flowers. 

This group includes weeds with small inconspicuous flowers, 
generally with no petals. Most of them have two kinds of flowers, 
some with stamens only, others which bear seed. The flowers are 
small and the parts not easy to distinguish, but the clusters of 
greenish flowers are generally conspicuous. 

Goosefoot, Fafhen, Meldweed. — The order Chenopodiaceae, 
Which includes useful plants like mangold, beet and spinach, ^has 
also its weed species. The common names given above suggest 
some features of the plants. The leaves are somewhat like the 
webbed foot of a water-bird — e.g. goose — more or less triangular. 










m 


FIG. 12.*— SEEDLINGS OF WHITE GOOSEFOOT {Chenopodium album), 
{Common Weeds, H. C, Long.) 


with several midribs, and the margin lobed. The annual weed 
species have roughish leaves that look as if coated with a fine dust, 
and on rubbing they feel mealy, hence the name mealy or meld- 
weed. The other name, fathen, suggests that the starchy seeds are 
good poultry food, and that the plant itself likes rich land. The 
names are used for several species not usually distinguished t)y the 
casual observer, and only to be identified on closer inspection. 
The two common species are tall-growing annuals. 

White Goosefoot or Meldweed {Chenopodium album) is generally 
distinctly whitish and mealy even in the seedlings (Fig. 12), but 
specimens occur which are dull green and not speciafiy mealy. 
The plant grows erect, the branches generally being directed up- 
wards and not spreading as in the next species. The flowers are 
closely clustered, and each flower contains both stamens and pistil. 
The covering consists of five sepals which in the riper flowers are 
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seen clipping the fruit, like a jewel in its setting. The fruit is a 
one-seeded nut, and falls from the plant enclosed in the whitish 

caljrx. It is in this white condition that 
many of the fruits are seen, in threshing 
mill screenings, but after hard screening, 
as for clovers and other seeds, the smaller 
nutlets found are about -jV inch in 
diameter, black and glossy, round and 
flattened with a slight notch on one side. 
A large perennial species. Good King 
Henry {Chempodium bonus-henricus) , is 
sometimes seen about stackyards. It was 
once cultivated as a kind of spinach. 

Fathen or Orache {Atriplex patula) 
resembles Chenopodiutn in a generm way. 
The usual habit of growth is an erect 
main stem, from the base of which several 
strong branches grow out along the 
ground, hence a single plant may cover 
two or three square feet. The plants of 
Atriplex are generally tougher than those 
of goosefoot, and the foliage is dull dark 
green, not specially mealy. The lower 
leaves are usually more triangular (Fig. 13) . 
The chief distinction is in the flower. 
Atriplex has separate flowers for stamens 
and seed, grouped together in clusters. 
The seed-bearing flowers consist of two 
triangular covers considerably larger than 
the black nutlet enclosed between. them. 
The fruit enclosed in its covers is easily 
shaken off, and occurs on the field and in 
threshing mill screenings. When more 
thoroughly screened the black nutlets are 
shaken out and closely resemble those of 
goosefoot. 

Chcnopodium and Atriplex have a 
marked preference for farm-yard manure, 
and are generally to be found about the 
field “middens,” or where manure has 
been dropped about field gates, hence a 
local name, muckweed or mixen weed. 
Several wild species flourish on the sea- 
shore where seaweed has washed ashore 
and rotted. Whether these become weeds 
FIG. 13.— FATHEN OR ijj farmland is doubtful, but where seaweed 

°lstand^fd^&L 0/ “used as a field manure the weed goosefoot 
Agriculture) Will grow Strongly. The seeds are resistant 
to storage in farmyard manure, and can 
be seen in hundreds on clods of manure in the field, especially 
if it has not been well rotted. Experiments prove that the 
seeds survive digestion in pigs and fowls, and we have observed 
seedlings on cow droppings on grass and amongst heather. 
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The seeds are starchy, and liked by poultry, and have fre- 
quently been rworded in examinations of the crops of wild bir^. 
They are long-lived in soil, as under grass, and as they are produced 
till late in autumn amongst root crops and stubble, there is gener- 
ally an abundant supply of seed, perhaps more so on a weU- 
manured farm than on a poor one. The root crops and the grass 
years offer the best opportunity for keeping these weeds in check, 
but in com crops hand-pulling might be considered if they are 
specially abundant. 

Small Stinging Nettie (Urtica wcms).— This is a local weed in 
Scotland, almost confined to the light sandy soils, especially near 
the coast. There it is a persistent weed, perhaps more so in 
gardens and market gardens than in the fields, and as it is even 
more “stinging” than the perennial nettle, the hands must be 
protected while hand-weeding. The plant is a small annual with 
a simple tap-root, not many branches, and small leaves. The 
minute flowers are clustered, and the seed-bearing ones produce 
^mall greenish fruits. 

Sun Spurge {Euphorbia hclioscopia) is another weed more 
evident in the garden than in the field. Although several species 
are pests in England, the sun spurge is the commoner in Scotland. 
The plant is easily recognised by the abundant milky juice given 
off when it is broken ; this is also seen in the dandelion, sow 
thistle, and other Composite whose flowers could not be confused 
with spurge (see Fig. 3). The plant often has only one stem about 
a foot high, sometimes two or three branches, and rounded oval 
leaves about i inch long. The flowers are borne at the top of the 
stem in a yellowish green cluster of about five branches bearing 
groups of flowers. The seeds, produced in capsules, are fairly large, 
about -jV long, dark with a whitish bloom and a honeycomb- 
like surface. 

Parsley Piert or Small Lady’s Mantle {Akhemilla arvensis ). — 
This is a low prostrate annual less than a foot high, with numerous 
branches bearing small and crowded leaves. The whole plant is 
characteristic and not likely to be confused except perhaps with 
small plants of speedwell, or a dwarf plant of parsley. The flowers 
are mmute in greenish clusters crowded between leaves and stem. 

Cudweeds are small plants with clustered branches and small 
leaves, all densely covered with short white down so that the whole 
plant has a woolly appearance. The name cudweed is used for 
species of Gnaphalium and for species of Filago, but they are not 
easy to distinguish. They frequent the poorer soils, generally in 
places with a thin crop or poor grass, and they may be abundant 
there, but from their small size they are not often serious weeds. 

Anntial Onuues. — Most grasses seen in arable land are plants of 

J )erennial grasses that do not flower till late in the season or in the 
ollowing year. Annual meadow grass {Poa annua) is the common 
annual, mstinguished by its simple fibrous root system, the 
broadish bright green leaves, and the early formation of green 
flower clusters arranged in an open branching ear. It is always 
one of the first grasses to appear on recently turned land, on paths 
and even between the paving blocks of a street. Seed is ripened 
all the year round, and seedlings spring up at all seasons, but the 
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plant rarely exceeds a foot high. It is kept in check by cleaning 
operations, though it soon reappears with great persistence. 

Annual Brome Grass (Bromus ). — ^Various species are common 
impurities in ryegrass seed. The grain is about the same length 
as that of ryegrass, but is distinctly broader, often flat with a wide 
opening on the “ breast-side,” or with the sides rolled in, thus 
leaving a narrower opening. The annual bromes are tall, more 
or less hairy, and with thin harsh leaves, so that they are not 
grazed by stock and are left to flower. The ear consists of clusters 
or spikelets of about ten grains, each cluster on a well-defined 
stalk, thus differing from ryegrass where the spikelets have no 
stalk. Bromes bear more seed per ear than the ryegrasses, hence 
a small number of grains in lyegrass seed will soon increase. The 
bromes are more evident in first year ryegrass hay than later, 
when grazing has begun, but in grass cut regularly for meadow 
hay they may become a pest, and they yield a light poor hay. 
Where present in quantity, bromes should be taken as a hint to 
plough up, or to improve by increased top-dressing to encourage 
the perennial grasses. 

Wild Oats {Avena fatua, etc.) are not abundant weeds, except 
when introduced along with oat seed-grain. The plants have a 
lean and lanky appearance, compared with cultivated oats, and 
the ear is sparse. The grain is quite distinct, it is rarely white, but 
usually grey to dark-coloured, and has abundant hairs about the 
base of the chaffs. The better varieties of oats have no hairs or 
just a few short hairs about the base, hence grains with much 
hair are open to suspicion, especially if the hairs are dark. Each 
grain of wild oat bears a strong dark twisted awn, whereas culti- 
vated oats have no awn, or if one is present it is only on the larger 
lower grain in each two or three grained cluster. Wild oats may 
be removed from seed com by hand-picking, but new and clean 
seed is the better method. 

{To be continued) 


THE BEARING OF RECENT RESEARCH 
ON PROBLEMS OF NUTRITION. 

D. G. O’Brien, M.A., B.Sc., B.Sc. (Agric). 

West of Scotland Agricultural College. 

Towards the end of the nineteenth century, analytical chemistry, 
which had been brought to a high standard of efficiency, pro- 
vided the student with a more or less accurate knowledge of the 
composition of vegetable and animal tissues, the products of 
metaboUsm and the food nutrients essential for growth. Sub- 
stances belonging to certain classes of chemical compounds had 
always been found in both vegetable and animal tissue, and were, 
therefore, assumed to be fundamental constituents of living tissue. 
These were proteins, carbohydrates, fats (including lipoids), 
mineral compounds and water. 

Acting, therefore, upon the assumption that all the funda- 
mental constituents had been isolated, the theory was advanced 
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by workers on problems relating to nutrition that these were the 
essential ingredients of a diet for the higher mammals. By means 
of many investigations, the student was able to follow fairly 
closely the fate of all the constitutents in any food given to an 
anim^ and was further able to estimate the quantities of food 
ingredients retained by, and consequently thought necessary for, 
the animal's body imder different circumstances. The “ digesti- 
bility ” of the essential food nutrients in all common foods, was 
determined in this manner, and from the results balanced rations 
were constructed to meet the requirements of all classes of stock 
under all conditions of life. These rations were all accurately 
balanced with regard to the proportion of digestible constituents 
and based on the minimum requirements of the animal. 

The two main assumptions, then, upon which such standard 
rations were constructed were — (i) that proteins, carbohydrates, 
fats and mineral matter were the only essential food nutrients, and 
(2) that these substances, if equally digestible, had equal feeding 
values regardless of the source from which they were obtained.* 

Soon after the commencement of the present century, the 
resolution of the protein body into the constituent amino-acids by 
Fischer and the results of investigations, carried out by Osborne 
and other contemporaries, led to a better understanding of some of 
the problems of nutrition. It was shown that the amino-acids 
occurred in very different proportions in different proteins, and 
further, that they were all essential to a diet. In some plant 
proteins one or more amino-adds may be absent. It was, there- 
fore, established that the food- value of a protein depended upon its 
yield of amino-acids, and consequently that proteins from different 
sources had not equal feeding values. Viewed from the stand-point 
of the supply of protein the amino-acid absent from, or deficient 
in, a ration practically determined the food-value of the ration. 

The findings of Fischer and Osborne marked the beginning of 
very extensive experiments carried out with a view to testing the 
accuracy of many of the established principles of nutrition. These 
trials were carried out by appeal to the animal direct, and not, as 
in earlier trials, to the an^ytical chemist. Simplified rations, 
containing known ingredients all tested for purity, were adopted, 
and it was clearly proved that animals fed upon a diet containing 
only purified proteins, carbohydrates, fats and mineral matter, 
practically starved. The high point of interest was reached when 
it was found that the addition of butter-fat to the ration in place 
of other fats, such as lard or vegetable fats, appeared to correct the 
deficiencies, and animals to which the altered diet was fed were 
fully satisfied. Obviously then, butter-fat contained some sub- 
stance or substances not found, or deficient, in other fats, which 
materially enhanced its feeding value. Sucli^ substances were 
termed “ accessory factors ” and later “ vitamines.” The bearing 
of these “vitamines” upon certain diseases added increased 

* Modern e.\periments with calorimeters have shown that feeding stuffs 
cannot be evaluated on their analysis alone._ For instance, the presence of 
much fibre in a food greatly lowers its feeding value, hence in constructing 
standard rations nowadays, attention is paid to the calculation of the ascertained 
starch equivalents of the foods used. 

14I 



THE SCOTTISH JOURNAL OF AGRICULTURE. [AP»IL 

interest to their study : e.g. in the case of beriberi it has be«i proved 
that the substances deficient in the diet which caused the diseases- 
were (i) a substance present in butter-fat and (2) an unidentified 
substance in the alcoholic extract of wheat gi^s. These have 
both been shown to be essential to the growth and health of an 
animal in addition to proteins, carbohydrates, fats and mineral 
matter. The substance found in butter-fat, and recently termed 
“ fat soluble A,” is also present in association with the fats of egg- 
yolk, of plant leaves, and of the glands of the body. The second 
substance which may be obtained by the alcoholic or water ex- 
tractions of foods has been called “ water soluble B.” ^ 

Both are present, in varying amounts, in the actively growing^ 
cells of living tissue, and are therefore essential to nutrition. Fat 
soluble A is the more important as it is more liable to be deficient 
in common diets. In view of these discoveries, it may be in- 
structive to sum up what is known of the value of foods, especially 
with regard to their vitamine content. 

Milk is, undoubtedly, the most important of all foods for 
animals. It appears to be deficient only in iron, which may be 
more or less adequately supplied by ordinary water. F urthermore, 
it has been shown by Burge that there is a plentiful supply of iron 
in the body of the young suckling animal so that the deficiency in 
milk may be supplemented from this store. 

It has been shown in experiments with pigs that milk supplies 
all the necessary food-nutrients required by the animal under all 
conditions, whether young or aged, pregnant or nursing. Experi- 
ments have also been carried out which prove the superiority of 
milk-proteins over those derived from other sources. In these 
experiments, the animal is fed at the commencement on a protein- 
free ration until such time as the nitrogen content of the urine 
becomes constant, representing the normal content of nitrogen 
derived from the destruction of body tissue. The animal is then 
fed on the food undergoing examination and the difference between 
the amounts of nitrogen taken in and excreted by the animal is 
accurately determined and represents the amount retained for 
growth. In trials with pigs, it was proved that 63 per cent, of the 
protein in milk is retained by the animal as compared with 26 
per cent, in oats, 23 per cent, in wheat, and 20 per cent, in maize. 
Confirmatory results have been obtained in extensive trials with 
many different foods fed to the human subject. Again, it has been 
found that the amino-acids constituting the proteins of milk tend 
to supply the deficiencies of certain of these in other foods. Hence 
the especial value of milk where a variety of foods is being used. 
The ash of milk also is comparatively rich in calcium, sodium and 
chlorine, which are usually deficient m other foods. Finally, milk 
fat contains a large proportion of fat soluble A, and water soluble 
B is also present in milk in sufficient quantity. For these reasons, 
milk is a most valuable food for animals. There is no other food 
or mixture of foods which can be substituted for it, and there 

^ These substances have more recently been termed Vitamin A, and 
Vitamin B. A third vitamine water soluble C or Vitamin C has recently been 
isolated- Its absence in a diet causes scurvy and another name for it is the 
anti -scorbutic vitamine. 
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can be little doubt that the use of a larger quantity of milk in the 
feeding, even of adult animals, would result in better health, 
greater Wtality and consequoitly longer life. 

Turning now to seeds and their derivatives, it may be said that 
they have usually the following common characteristics : — (i) 
Their proteins are inferior in food-value to those of milk ; (2) 
they are all deficient in calcium, sodium and chlorine ; (3) (with 
the exception of millet seed) they are poor in their vitamine con- 
tent. Vitamines are found in relatively larger quaintities in the 
living cells of the embryo than in the endosperm. Consequently 
seeds with a large endosperm are poorer in these substances than 
those with only a small endosperm, and foods manufactured 
mainly from the endosperm have not such a high food-value as 
those derived from the germ. 

It would appear, then, that in using seeds or their products as 
foods they must be supplemented in the quality of their proteins, 
in their content of mineral matter and in vitamines. Of course, 
by using a variety of seeds, there may be a tendency to correct the 
protein quality as it is unlikely that all seeds will be deficient in 
the same amino-acid. On the other hand, no manner of mixing 
will ensure a sufficiency of mineral matter or of fat soluble A to 
meet the animal’s requirements. 

In considering plant leaves, it has been found that their con- 
tent of mineral matter is usually much greater than that of the seed 
of the same plant, which is accounted for by the fact that mineral 
matter accumulates in the leaf. There are also relatively larger 
amounts of calcium, sodium and chlorine present in the ash of the 
leaf than in that of the seed. Furthermore, leaf proteins tend to 
supplement seed proteins, although the percentage of protein in 
the leaf is usually less than that in the seed. The leaf is also con- 
siderably richer in fat soluble A than the seed. Consequently 
the use of leaves along with seeds or their derivatives will tend to 
supplement the latter in all three directions in which they are 
usually deficient, but it does not necessarily follow that such a 
mixture will always prove' a highly satisfactory food. It is 
common to classify leaves, erroneously, as of poor feeding value 
because their content of proteins, carbohydrates and fat is re- 
latively small and that of water is high, but rather they should be 
ranked very highly on account of the amounts of vitamines — e.^. 
fat soluble A and mineral matter contained in them. In this 
respect they are much more nearly “complete” foods than seeds 
or tubers. The larger and fleshier the leaf the nearer will it 
approximate in food- value to the seed. 

Tubers and roots may be classified together fpr consideration. 
They generally have a high content of carbohydrates and water 
but are poor in proteins. They are also usually deficient in 
vitamines, although they contain a higher percentage of these 
than do seeds. In their feeding-value, they are more like seeds 
than leaves, but they differ very much in one respect — viz. that the 
organic nitrogen of seeds is generally present in the form of pro- 
teins, whereas in roots and tubers a considerable amount is present 
in a less complex form, often as amino-adds. 

From the above observations it follows that fairly complete 
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rations can be constructed from seeds, leaves and roots or tubers. 
Gen^urally speaMng, however, a purely vegetable diet will not 
adequately nourish an animal during growth, nor will it maintain a 
mature animal in a state of perfect physiological activity for a long 

{ )eriod. Such foods are usually deficient m vitamines and pro- 
onged feeding with them impairs the vitality of the animal. The 
use of foods deficient in vitamines may cause abortion in the 
pregnant animal or, in any case, will materially weaken her powers 
of supplying nourishment to the foetus. 

In the case of animals in milk, it has been shown that they may 
continue to supply more fat soluble A in their milk than they 
receive in their food, for which purpose they draw upon the store in 
their glandular organs, ^ and it seems reasonable to assmne that 
when grazing during the summer the milk-cow makes good the 
amount of fat soluble A which she loses when housed in winter and 
fed on diets deficient in this substance. In all probability she 
prepares her store of vitamines in summer for the ensuing winter. 
Without such opportunities for renewing her store of fat soluble A, 
the chances arc that her vitality would be sapped and she would 
more easily succumb to attacks of disease. Faulty dieting of 
animals is probably as great a factor in the spread of tuberculosis 
as unsatisfactory hygiene. Even amongst pigs, which one would 
have supposed to be little liable to tuberculosis, the percentage of 
fat pigs which .suffer from this disease is very high even where 
strict attention is paid to selection and sanitary housing. Pigs, 
nowadays, are kept practically always indoors, and have not 
generally access to pasture. Further, they are usually fed (one 
might almost say forced) upon meals alone which are deficient in 
fat soluble A. When dairy by-products such as whey or butter- 
milk are used, the milk-fat has previously been almost entirely 
removed by very efficient dairy operations. The deficiency of fat 
soluble A is most certainly an aggravating influence to the ravages 
of tuberculosis, and there can be no doubt that the only successful 
and truly economical methods of pork-production are (i) to feed 
the pigs on meals with access to pasture, or (2) to use some 
quantity of milk or its by-products along with the meals. In the 
human subject, certain authorities assert that a deficiency of fat 
soluble A in the diet encourages tuberculosis as much as, if not 
more than, insanitary conditions. It is also of interest to note 
that mUk forms a large part of the diet of patients in sanatoria 
where the disease is successfully treated. 

From what has been said above about various classes of foods, 
it will be readUy understood that the construction of rations upon 
a purely chemic^ basis is more than unsatisfactory. Until there 
is sufficient knowledge of the relative feeding values of different 
proteins to adniit of the substitution of proteins from different 
sources for one another in a ration whilst leaving the feeding value 
the ration unchanged, there can be only one basis for the con- 
struction of rations, and that is, the results of direct feeding trials. 
Fats, similarly, have been shown to have varying food- values, 
and furthermore, the limiting factor to the value of a ration may 

1 Vitamines are stored in the glands in the animal body — e.g. in the liver 
and pancreas. 
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be its content of mineral matter, which is not, at present, taken 
into account in the construction of rations. In addition to these, 
it is now known that the substances fat soluble A, water soluble B 
and water soluble C are as essential to the diet as proteins and 
•consequently, until the value of feeding stuffs with regard to all 
these essential points can be accurately determined, standard 
rations cannot be drawn up in which the various food nutrients 
•can be supplied from any desired ^urce. 

Were it possible to evaluate foods at the present time, it would 
be of the greatest benefit, because of the economical situation. 
There is at present only a limited supply of foods to supply a 
numerous animal population, and many of the systems of feechng 
are wasteful in that they are defective and inefficient. It is of 
importance, therefore, to consider rules which might act as guides 
in constructing rations for stock. For this purpose, certain 
principles must be kept in mind : 

(1) Mixtures of seeds or their derivatives, no matter how 

complex, can never fully satisfy the requirements of the 
animal. 

(2) The addition of tubers and roots to the above will not 

secure full nutrition and maintenance. 

(3) The addition of {a) plant leaves in proper proportions or {b) 

milk or its by-products to a mixture of seeds and tubers 
or roots will tend to correct deficiencies and promote 
proper nutrition. 

Milk and plant leaves may be regarded as protective foods, of 
which the former is the more important. Either of them must be 
embodied in a diet to endure the well-being and permanent health 
of the animal. In connection with the construction of rations, it 
has been proved that if a diet be wanting in only one of the three 
factors in which a ration is liable to be deficient — viz. proteins, 
mineral matter and fat soluble A — animals can subsist on it for a 
much longer period than on one in which two of these factors are 
deficient. For example, a diet satisfactory in protein and mineral 
matter increases the animals’ power of resisting the effects of a 
deficiency in vitaniines. 

It has been shown that vitamines, unlike enzymes, are not 
easily destroyed. Pasteurising, sterilising and condensing have 
no effect on the value of vitamines, and similarly the cooking, 
preserving or drying of foods does not injure them. Boiling with 
soda will, however, destroy them. 

Having dealt generally with the construction of rations, it will 
be instructive to examine the results of a pig-feeding experiment 
recently carried out at the West of Scotland Agricultural College 
Experiment- Station, Holmes Farm, Kilmarnock, with a yiew to 
discovering how far these results conform to, or may be explained 
by, the new principles of nutrition. 

In this experiment 48 pigs were selected and fed on the same 
rations for ig weeks. The amount of food given was regulated by 
the size, weight and progress of the pigs, and it was therefore 
altered from time to time. The pigs were weighed every week, on 
the same day and at the same hour. The appended table gives the 
average weekly gains in live weights of the 48 pigs : — 
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Week. 

Average gain per 
Pig per week. 


Week. 

Average gain per 
Pig per week. 


lb. 




1st 

67 

nth 



2nd 

7-0 

1 2th 



3rd 

8*0 

13th 



4th 

81 

14th 



5 th 

7*5 ' 

15th 


14*8 

6th 

12-0 

i6th 


8-4 

7th 

I 77 

17th 


117 

8th 

8*4 

18th 


9*1 

9th 

1 85 

19th 


8-1 

loth 

94 





The average weekly gain over the whole 19 weeks was 9*2 lb. 
per pig. 

The ration consisted of a meal mixture containing equal parts 
of maize meal, bran and thirds, supplemented by whey. It was 
first altered at the beginning of the 4th week when each pig was 
allowed an extra ^ gallon of whey per day. There was no signifi- 
cant change in the rate of fattening and at the beginning of the 
following week a further | gallon of whey was given. The result 
of this was a slight decrease in the fattening rate. Obviously the 
addition of whey supplied no food-nutrient of which the pigs stood 
in need at the time, and in the 5th week the overfeeding caused 
derangement of the animal’s system. Whey is poor in protein, 
and it was therefore inferred that the ration was deficient in pro- 
tein, which the whey could not efficiently supply. At the begin- 
ning of the 6th week, therefore, each pig received an extra J lb. 
of meals per day. There was, as a result of this, an increase in 
the rate of fattening equal to 60 per cent. 

The protein in the meals evidently supplied a deficiency which 
whey was unable to supply. In the ensuing week, however, there 
was a big fall in the rate of fattening. This fall indicates that, in 
the previous week, the system had been receiving more than an 
adequate supply of food nutrients, with the exception of proteins. 
Whilst suppling the want of proteins, the additional meal over- 
loaded the system with other constituents and caused a derange- 
ment of the normal physiological activities of the animal evidenced 
by the subsequent fall in the rate of fattening. 

During the 8th and 9th weelcs the ration was not altered, and 
the animals recovered in so far as the rate of fattening returned to 
nearer the normal. At the beginning of the loth week, an extra 
J lb. of rneals was again added. This caused an increase in the rate 
of fattening, although not very marked, and it seems probable that 
the pigs were receiving approximately sufficient mems before the 
addition of J lb. was made. In the following week, the whey 
ration was increased by a further | gallon, with the result that the 
average rate of fattening rose from 9^4 lb. to 14*1 lb. per we^. It 
is instractive to contrast the dietary deficiencies at this period with 
those in the early stages of the fattening process. During the 4th 
and 5th weeks, the addition of whey to the ration had an adverse 
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effect, whereas in the nth week the extra whey caused a very 
considerable rise in the rate of fattening. Further, in the early 
stages, the addition of meal to the ration supphed the dietary 
deficiencies, and was the limiting factor to fattening, but later an 
additional meal allowance fails to produce any marked effect. At 
this later stage in the fattening process, some substance supjdied 
by the whey favourably influences the rate of fattening, and is the 
limiting factor. From the composition of whey and a considera- 
tion of the ration, it seems reasonable to assume that the deficiency 
in the ration most marked at this stage is in fat soluble A. Cer- 
tainly the deficiency might have been in mineral matter, but in 
trials where mineral matter has been known to be deficient there 
was nothing like such a marked change produced by supplying the 
want. Young pigs fed from birth on milk have present in their 
glands a fair amount of fat soluble A, and hence the addition of 
this substance in whey at the early stages of the experiment had 
little effect. Later, however, the store of this substance had become 
more or less exhausted, and the animals immediately responded 
to the extra whey in the nth week. In the I2th week the animals 
returned to approximately their normal state, and the rate of fatten- 
ing fell to 8’i lb. per week. At the beginning of the 13th week it 
was decided to alter the ration in a double respect. Firstly, the 
mixture of meals was changed from equal parts of maize, bran and 
thirds to a mixture of two parts maize with one part each of bran 
and thirds. The reason for this was that it was thought that as 
the end of the fattening process was nearing, less proteins might be 
used. In addition to this alteration a further | lb. of the meals 
was fed per day to the pigs. This double alteration caused a 
decline in the fattening rate from 8‘2 lb. to 7’3 lb. per week, but in 
the following week the animals recovered and the rate of fattening 
rose to io'5 lb. per week. This seems to indicate that the pigs were 
again receiving too little protein, which surmise was borne out in 
the 15th week, at the beginning of which it was decided to feed a 
further J lb. of meal, and the rate of fattening rose to I4'8 lb. per 
pig per week. In the succeeding week, however, the rate of 
fattening dropped to 8 4 lb., which might indicate that in the 
previous week the animals were receiving more food nutrients, 
other than proteins, than they were capaWe of utilising (see ex- 
planation of decline of rate of fattening in the 7th week). During 
the 17th week a further change in the meal ration was adopted 
in that an equal quantity of barley meal was substituted for the 
maize meal with a view to improving the quality of the pork. 

As far as is known, barley meal is shghtly inferior to maize 
meal in the quality of its proteins, and in its fattening power. It 
was therefore puzzling to find that the change caused an increase 
in the rate of fattening from 8-4 lb. to 117 lb. per pig per week. 
As far as is known at present, this may be accounted for by the 
extra mineral matter, and especially calcium, which the barley 
meal contains. It is notable that the effect produced by this last 
change was of longer duration than at earlier stages in the process. 
In the i8th week the fattening rate was q'l lb. per pig, and it fell 
to 8'i lb. in the last experimental week. 

The results of the above experiment can be explained satis- 
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factorily only by the new principles of nutrition. There are many 
other problems in the study of nutrition which may now be more 
readily understood and accounted for and perhaps the following 
may serve as illustrations : — 

(1) Upon turning a stall-fed milk cow out to grass, or feeding 

her with green food, there is an immediate increase in her 
milk yield, which will sooner or later return to normal. 
The grass supplies the animal with fat soluble A and 
other vitamines, which are generally deficient in rations ; 
and when this deficiency is supplied the milk returns 
to normal. Further the milk yield of cows grazing on 
pastures in autumn rapidly fmls. Liberal feeding on 
green forage crops or turnips will prevent this f^l to 
some extent by supplying the deficiency of vitamines in 
the pasture plants which have not such a high vitamine 
content in the autumn when they arc not growing 
actively. 

(2) Brewers’ grains (especially wet grains) hberally fed to milk 

cows produce a considerable increase in the yield of milk. 
During the process of malting there is an increase in the 
number of actively growing cells, and a consequent 
increase in the vitamine content. Brewers’ grains have, 
therefore, a stimulating effect on mUk yield. 

(3) The use with good results of cod liver oil, saccharified 

starch (starch fermented with yeast), and dripping as 
supplementary foods for calves, and of pressed yeast as 
a forcing food for dairy cows, may be explained by their 
containing relatively large quantities of fat soluble A. 

Sufficient will have been said to emphasise the importance of 
the new principles of nutrition. There is every indication that the 
discovery of vitamines and an increased knowledge of their 
functions in nutrition will mark a new era in the history of the 
economic production of meat and milk. There is no claim to 
originality for many of the theories expounded in this article, and 
the writer has extensively consulted the works of McCollum, 
Funk, Hopkins, and others for material used in its compilation. 


HIGHLAND PONIES. 

I.-MAINLAND TYPE. 

Robert Inglis, Blair Atholl. 

Of the varieties and breeds of horses, like the making of books, 
there is no end ! But in few, if any, classes are the types so 
diversified as in that which brings together, under the style of 
“ Highland Ponies,” the equine products of the Northern glens 
and the Western Isles of Scotland. Of their earliest history there 
are no reliable records, but such meagre information as can be 
traced in no way militates against the theory of a common ancestry 
in an aboriginal breed in days now remote. 

Such differences in characteristics as have been developed are 
probably attributable to two main causes : — (i) the amount and 
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quality of the sustenance available for the foals in the first year of 
their lives, and (2) the pseudo improvements arising from crossing. 
The former naturally resolves itself into a simple matter of sub- 
stance and power ; the latter, as a result of the mating having been 
directed principally to securing “greater pace,” has tended to 
eliminate some of the chief points of a useful and hardy stamp of 
ponies. 

The descent of the present Mainland or “ heavy ” type of pony 
is traceable from stocks which existed largely in Argyll, Perthshire 
and Inverness-shire, Lochaber in the last-named county being a 
veritable stronghold of the breed seventy or eighty years ago. But 
only in certain parts of Perthshire was out-crossing rigorously 
avoided, and so recently as a quarter of a century ago distinctive 
ponies of true Mainland type which did not betray some connection 
with those of Atholl were “ few and far between.” The proverbial 
“ desperate measure,” however, secured the essential remedy. 
The South African War was the means of prominently demon- 
strating the all-round usefulness and adaptability of the breed, and 
shortly thereafter strong efforts were made to check the existing 
indifference regarding it. By registration in the National Pony 
Stud Book a list of the stock of approved animals was made 
easily accessible to breeders, and by the promise of a material 
yearly subscription from that Society to the prize money in the 
Highland Pony classes of the Highland and A^cultural Society’s 
Shows considerable impetus was given to the preservation of type 
and character. While it cannot be gainsaid that the position of 
the Highland pony in general has, both as to quality and numbers, 
reached a higher plane within the past decade, association with the 
National Pony Society has not been an altogether unmixed 
blessing. There has been on the part of some breeders too great 
a tendency — one had almost said anxiety — to promote the objects 
of that Society so far as relating to the breeding of riding ponies 
only. And on that rock has the galley of the breeders struck ! 
The “ Mainland ” men wUl suffer no sacrifice of power such as 
might result from breeding with the hope of inducing the narrower 
sloping shoulders desired by the rider; animated solely by the 
preservation of the general utility of the breed, they seek strenu- 
ously to avoid the development of characteristics which would 
tend to serve an incidental or subsidiary purpose only. 

The Mainland or heavier type of pony is not infrequently de- 
scribed as a “ garron,” which is simply a corruption of a Gaelic 
word meaning gelding, and the various points of the ideal pony of 
this type maybe summarised asfollows: — ^An attractive head,broad 
between bright prominent and kindly eyes which denote high 
courage when in a state of excitement ; short between the eyes and 
muzzle, with wide nostrils admitting of full breathing power ; ears 
short and well cocked up. The forelock between the eyes should be 
bushy but not too long, any scantiness of hair there detracting 
from the appearance. Viewed in profile the breadth rather than 
the length of the jawbone should be prominent. From the crest 
the neck should rise well with a flowing mane, the throat being 
clean and not fleshy. The capacious chest should be deep and 
open, and the shoulders moderately sloping, carrying their strength 
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■wdl down and merging in a strong forearm with a broad knee. 
Sufficient packing behind the shoulder is never lacking. The 
withers should not be too pronounced and, however desirable a 
straight back may be, a slight depression is generally noticeable, 
but otherwise it is short and tight, and shows great strength at the 
loins. Thick across the heart, the ribs are deep, well sj)rung, and 
carried well back, avoiding all suspicion of a “ wasp waist.” For 
heavy breeching the quarters are strong and well rounded, the 
thighs abound with muscle, and the tail is strong and well set up. 
The hocks should be broad, fairly well bent and closely set, 
although, probably due to the heavy carrying required of him 
through successive generations, there is a tendency to a wideness 
of hock which is not easily eradicated. The legs should be flat in 
the bone, flinty to the touch, and without feather except the 
fetlocks. Oblique pasterns, not too short, and broad, firm hoofs, 
set well forward, conduce to easier movement, surety of foot and 
good carrying capacity on mossy ground. The action should be 
free, but not accentuated. The usual colours are cream and 
yellow and mouse duns, with the characteristic black list along 
the back, and greys, the last perhaps predominating. Height 
from 14 to I4'2. 

Probably the most outstanding male of the breed known to 
the present generation was Herd Laddie (by Highland Laddie out 
of Jeannie), which was bred by the late Mr Donald M‘Kenzie, 
Olengloy, Fort William, and won third prize at the Glasgow 
Highland Show of 1886. In 1887 Herd Laddie was bought as a 
six-year-old by the late Duke of Atholl, by whom he was again 
shown at the Edinburgh Highland Show of 1907, when the pony 
was awarded a special silver medal and, at the age of twenty-six 
years, won general commendation, being universally admired as 
the most typical Highland animal of the day. Professor Cossar 
Ewart, whose extensive experiments in conjunction with the 
Congested Districts Board were directed towards the breeding of 
stallions suitable for mating with the mares of crofters, described 
lum as the only Highland pony he had ever seen which nearly 
approached perfection. Herd Laddie was retained as the Atholl 
stud pony serving in the district for twenty-two years, and the 
general improvement in the breed directly due to his impress is 
well nigh incalculable. A glance at vols. vii. and viii. of the 
National Pony Society Stud Books gives abundant evidence that 
his memory will be perpetuated in many different strains. 
Amongst females pride of place is given by the most competent 
judges to Lady Louise, a mouse dun mare with eel stripe, of great 
character and style, bred by Mr Colin Campbell, Glen Cluanie, 
Kyle of Lochalsh, from a horse belonging to the late Duke of 
Sutherland and bought for the Atholl stud in 1902. She was 
shown as an aged mare at Paisley Highland Show in 1913, when 
she won the championship of the bre^, like honours having pre- 
viously been secured by two of her progeny — viz. Lady Anne 
(by Herd Laddie) at Edinburgh Highland in 1907, and Lady Jean 
(by Bonnie Laddie, a son of Herd Laddie), at Dumfries Highland 
in 1910. - 

The real value of the Highland pony lies in his capacity to 
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perform successfully a great deal of hard work of a very var5dng 
nature, and to live inexpensively in those districts where the 
innate fatness of the land rivals not the fertility of Goshen. 
The authorities were not unduly tardy in their recognition of these 
merits, and from the CTants annually voted by Parliament since- 
1897 for the welfare of the congested areas of the north and west 
of Scotland considerable sums have regularly been allocated for 
the development and improvement of the Highland breed of 
ponies. The stimulus thus afforded to the smaller breeders has 
resulted in a growing demand for stallions of a character which 
approximates to the Mainland type, and many useful animals of 
tms stamp can be seen at Beechwood Farm, Inverness, where the 
Board of Agriculture for Scotland house their stud animals during 
the off season. A visit to this farm well repays a lover of the 
breed. There the assurance is repeatedly given that no pony is 
in greater demand, and none has a more regularly successful 
season than AthoU, a massive, upstanding, dark grey, with plenty 
of bone, moderately set shoulders and great strength across the 
loins, got by Herd Laddie out of Gaick Calliag, a fine type of the 
old Lochaber stock by Glengarry II., the Atholl stud horse which 
won second prize at Perth Highland in 1879. 

Of the bearing of the Highland pony on the economic aspect of 
land settlement in the Highlands and Islands, it is impossible to 
speak too warmly. Many practical smallholders regard him as 
an indispensable complement to their success. No part of the 
farm work on any holding comes amiss to him, and his pluck, 
endurance and hardiness are remarkable. At the competition of 
the Western District of Atholl Ploughing Association in 1920 a 
competitor working a pair of grey pony mares was well forward 
in the prize list : abundant proof of their stamina. As to their 
staying power, no horses on the field were less perturbed by the 
day’s darg than these typical mares, one of which, as a four-year- 
old, was the Edinburgh Highland champion of 1907, and neither 
of which had “ turned a hair.” They were easy winners of the 
prizes for the “ best matched pair,” and “ quietest worked horses,” 
their great natural sagacity enabling them to respond alertly to a 
soft and encouraging word. The smallholder who owns a good 
“garron”is the envied of his less fortunate brethren as he drives 
behind in state to “ kirk, smithy, mill or market.” Of his work 
“ on the hiU ” it is equally easy to. testify ; indeed to the sports- 
man he is invaluable. Surefooted as a goat, he will traverse with 
unflagging pace and untiring energy long reaches of the roughest 
country, and from the recesses of the lonely deer forest he bears in 
triumph over moss-hag and crag those “ antlered monarchs of the 
waste ” which have fallen to the rifle. For the last class of work 
a smallholder with a well-trained pony has been readily pkid for 
its hire from 50s. to bos. weekly for the season of about eight 
weeks during the past few years. In the glens whence these 
ponies are mainly drawn such “ season ” hire rarely conflicts 
with essential harvest work, and it is thus seen that the sum 
accruing from the hiring forms no inconsiderable element in the 
financi^ reckoning. And yet the supply is seldom equal to the 
demand. 
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During the decade between 1903 and IQ13 the annual encamp- 
ments of the Lovat Scouts and Scottish Horse always served to 
bring forward fair numbers of Highland ponies to the training 
grounds. That the Highlander of either type was the most suitable 
animal for this class of work it would be futile to assert. On the 
road he cannot compete with the pace of animals which have a 
nearer relationship to racing or pacing breeds. But those who have 
taken part in, and seen the end of, a weary trek through the moors 
and morasses in which these yeomen frequently had to manoeuvre 
will all agree that at .such times the stout Mainlander came to his 
own. Given a reasonable time for the performance of his work 
no weight is a burden to him and no surface too soft or too rough 
to cross. For all pack purposes he is pre-eminent. Joint-ill or 
other vital complaints never curtail his longevity ; barring accidents, 
he dies of the inanition which follows old age. 

A healthy grumbling and discontent amongst breeders as to 
the frequently incongruous judging witnessed at the Highland 
Shows, cynical inquiries by spectators there as to what a Highland 
pony was, the lack of any central Scottish Association which 
would be representative and of practical assistance in the nomina- 
tion of competent judges, alarm at the prospect of further spurious 
crossing and the absence of all co-operation in the marketing of 
surplus stock, whether of breeding quality or working capacity, 
led in combination to the formation, about ten years ago, at a largo 
and enthuusiastic meeting, held in Perth, of the Highland Pony 
Society. If the aims and objects of that Society have not quite 
conduced to unanimity amongst breeders generally, they have at 
any rate demonstrated the keener demand for, and considerably 
higher monetary value of, commercial animals of the Mainland 
type. Under the auspices of that Society annual sales have been 
held in Perth for some years, usually in the month of July, and 
strong geldings warranted in farm work and saddle have there 
realised as much as £q2, while unbroken mares have sold readily 
at from ^^65 to £80. 

For the first time on record the Mainland and Western Islands 
types of pony were judged by different judges at the Aberdeen 
Highland Show in 1920. More than one of the Mainland breeders 
entered stock in the Western Islands classes, but the compliment, 
if appreciated, was not returned. In a class of nine Western 
Island mares third prize was awarded to a Mainland breeder’s 
pony tracing descent, directly on the female side, and indirectly 
on the male side, from Herd Laddie — that horse regarded by all 
Mainland men as the corner-stone of their equine edifice. The 
cleavage may be complete, but is the line of demarcation distinct ? 
One wonders. 


II.— WESTERN ISLAND TYPE. 

J. Munro Mackenzie, Calgary, Isle of Mull. 

The ponies of the Western Islands of Scotland may claim to be 
one of the oldest breeds in Great Britain. The original ponies 
were very small, most of them being under 12 hands, and many of 
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^ Highland Pony Mare (Mainland), C\i ihch Bn \n III (2309). 

1 I^lit ^c^ls Old WiniKi ofsptcnl I ri/t oflhe Natioinl J ( n> Stud Hool , also Piesidtiit’s Mulal 
f)r He t Ilii^liliud ?on> il the Iliijhhnd ind Vgiicultui'il SKutysSlnvs, Idinburgh, 1019 
Hr 1 nnd 1 xhil ilcd h) Mi J \Mi ^ M ( \ll Coulshill, Auchlcimler 



"Western Island Pony Mare, Morar (3035) 

Jwtl\e ^clls Old I list and Winntr of pRsulenl’s Medal at Highland and Agncultuial 


Siciet) s Show, Ahtrdttn, 1920 Hied h> Miss Norah Machcnzit, Calgaiy, Isle of Mull 
Owned ind Exhibited by Mi>s 1 i M Dt < III), Manai, Inveruiic Sir, Islcsman (253) 
dun, Hoisdak (129O), by Highlmd Pon) Stallion, Talliskcr 






Atholl, Highland Pony Stallion, Mainland Type. 

Owned by Tin-: Board of Aoriculturk for Scotland. Bred at Blair Atholl. 



" Hyskeer, Western Island Pony Stallion. 


1st at Highland and Agricultural Society’s Show at Aberdeen, 1908. 

Tst „ ,, „ n Inverness, 1911. 

Owned by 1). E. Grant, West Auslralia. Bred at Calgaiy. 
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the purest ponies in the Outer Hebrides are under 13 hands high ; 
though the ponies of Mull and Uist run to a larger size. 

In deali^ with the ponies of the Western Mands, I am perhaps 
writing of them more as they were forty or fifty years ago than as 
they are now, as for some time there has been so much other blood 
introduced that very few of the original t}^ are left, and it is to 
be hoped that the few that remain will be fostered and preserved 
in every possible way. 

“^e Barra ponies were perhaps the purest breed to be found in 
the islands ; they stood from I2'2 to i3'2 hands. They were in 
most cases rather plain about the head, and some of them were 
cow-hocked, but they were hard, useful ponies, up to great weight, 
and first rate for carrying creels and working on crofts. Amongst 
them were to be found some very beautiful uttle ponies of perfect 
riding t5T)e, showing a lot of Arab blood. As to where that blood 
came from, there is considerable uncertainty, but it is known that 
some Arab stallions were brought into the islands from time to 
time, and there is also a theory that stallions from the Spanish 
Armada came on shore on some of the islands ; a strong case for 
this theoiy*Tnay be made out from the fact that good ponies were 
to be found all along the west coast wherever a Spanish ship was 
Mrrecked, from the south of England to the north of Scotland. 
The most common colours of the Barra ponies were bay, dun and 
grey, while there were also a few blacks ; the bays were more often 
found in Barra than in the other islands. 

In the island of Rhum there were some very good ponies, of 
better quality and more distinctly of a riding type than the Barra 
ones ; most of them were black, from 13 '2 to 14 hands high. The 
late Lord Salisbury, who owned Rhum, took a great interest in 
them, and his son, the late Lord Arthur Cecil, was devoted to them, 
and when, about 1882 or 1883, these ponies were sold off in Oban, 
Lord Arthur came up from the south and bought most of them. 
He used the stallions a great deal in the New Forest, and I see in 
a recent account of the New Forest ponies that these stallions did 
more good in the Forest than those of any other imported breed of 
ponies. Lord Arthur’s son, Major Cecil, has stiU some of the 
breed, and I have also several mares by a pony I got from Lord 
Arthur, and am breeding from them in the hope of continuing this 
most valuable strain. Of late years these small Western Island 
ponies have been in great demand, and have fetched high prices, 
as much as £60 having been offered for one for the pits. 

The ponies of Uist and Mull are bigger and stronger than the 
Barra and Rhum ponies, but for some years the tendency has been 
to introduce larger and coarser stallions, and this has almost done 
away with the very valuable pony of riding type that we used to 
see m these islands. The ponies I refer to were from 14 to I4‘2 
hands, had fine heads, necks and shoulders, with tte best of l^s 
and feet ; many of these ponies are first rate for riding and harness, 
and are up to great weight, and most of them have a very strong 
Arab look. These ponies are quite fit for light farm work, and are 
first-rate mounts for mounted infantiy. 

They did very well in the Scottish Horse, and carried heavy 
men and their lat without difficulty. Some of them have also 

153 L 



THE SCOTTISH JOURNAL OF AGRICULTURE. [APRIL 

made quite good hunters in hill countries ; I remember sedng 
one, about forty years ago, carrjdng a heavy man well up to 
hounds in a stiff bank country in the north of England. 

Some very good hunters have been bred from them by crossing 
with a thoroughbred or an Arab. Lord Middleton is mounting his 
hunt servants on horses bred in this way, and is delighted with the 
way they carry them. From a long experience I know that the 
pony produced by a cross of an Arab stallion and a Western Island 
pony mare makes one of the best long-distance hacks that it is 
possible to get, as I have done journeys on them of from sixty to 
seventy miles in a day ; and I am sure the time will come when 
the larger Western Idand pony will be used for a foundation for 
breeding horses for military purposes. Authorities on horse- 
breeding seem to have come to the conclusion that pony blood 
must come into the future breeding of light horses, and no pony 
is more suitable than the larger Western Island pony of quality. 
For an all-round animal he cannot be beaten ; he is quite fit for 
light carting and all the farm work on a small farm, is a first-rate 
deer carrier, and is good for mounted infantry work, and for riding 
and driving. Like the smaller ponies, they have, for some years, 
been in great demand at high prices up to £70 and {fio for made 
ones, and from £3^5 to £'45 for young unbroken colts and fillies 
rough off the hiUs ; but to make these prices they must have 
quaJity and be of a riding type. 

The Western Island pony has the great advantage of being 
able to do a great deal of work on poor keep ; I have ridden them 
for days on end when they had very little more than they could 
pick up on the hillside, and for the greater part of the year they 
do best when kept outside. 

Some years ago I had occasion to go over the roads in the island 
of Tiree, and when I landed I was much struck by the great 
quantity of oatmeal that was imported for the use of the people. 
Next day, when driving over the island, I said to the man who was 
driving me : “ Tiree used to be called ‘ The Granary of the Islands ' ; 
how is it that you have now to import so much oatmeal ? ” He 
replied : “In old times we had the hardy ponies that could work 
while living outside ; now the horses are so soft that they have to 
be stabled, and they eat nearly all the oats grown on the island, 
so there is none left to make oatmeal for the people.” I believe 
the same is the case in a great many parts of the Highlands. I 
know myself that on many farms the work horses consume all the 
oats that are grown, and often even the seed com has to be bought 
in. I quite admit that high prices have been got for the best of the 
cart horses bred in the islands, but a large residue of moderate and 
unsoimd ones has been left by the dealers, and I am sure the work 
could be done on the small farms by ponies. More com could 
then be left for meal, and the fodder saved for the raising of more 
cattle, which is a most important matter in these times of scarcity 
of store stock. 

With fair treatment these ponies live to a great age ; ponies of 
from tyenty-five to thirty years are not uncommon, and I owned 
a mare that produced foals in her twenty-eighth, twenty-ninth 
and thirtieth years ; the three foals were aU fine strong animals, 
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and were all winners of first prizes at the Highland and Agri- 
cultural Society’s Shows. 

Very few farms in the Hebrides are capable of breeding good 
large cart horses, and it is surely better to breed a first-rate pony 
than a second or third rate horse. Pony dealers have not been 
coming to the islands as they iised to do, for the right t37pe of pony 
has become so scarce, but if people would only breed them in 
sufficient numbers, I am quite sure that the dealers would again 
come for them. No other animal is so suitable for a smallholder, 
and if small holdings are to be successful they must be worked by 
an animal that can do well on a small amount of food, and that 
can face a considerable amount of hardship ; none can do this 
better than the Western Island pony. 

At the National Pony Society’^s Show, held in London in 
Februaiy, there was a class for mountain and moorland ponies of 
all British breeds. This produced a splendid display of native 
ponies. There were two groups of Highland ponies of the Western 
Island type shown, and though they did not win, they were greatly 
admired, and gained many friends. It is interesting to note that 
one of the groups came from a stud of Highland ponies lately 
formed in the very south of England. 


FODDER VALUES. 

Dan. W. Steuart, B.Sc. 


I.-PIGS. 

The qualities which we look for in pigs, and upon which their 
economic value to the farmer largely depends, are — rapidity of 
growth, hardiness, fruitfulness, a suitable distribution of meat on 
the carcase, and an economical utilisation of their food. In order 
to judge their performance in this last respect we must have 
recourse to some simple method of fodder recording such as has 
already been described in the case of cows. Here again, in order 
to simplify matters, we have recourse to barley equivalents. 
To give the same result as i lb. of barley in fattening pigs i‘5 lbs. 
of broad bran are required, while 1*2 lbs. of bran would do in 
the case of cows. Accordingly we will define i lb. of barley 
equivalent as being i lb. of average barley, i lb. of the dry matter 
in roots, or that amount of any feeding stuff which will give 
the same amount of live-weight increase in fattening pigs as 
I lb. of barley, when fed in a suitable ration. It is equal to about 
'72 lbs. of Kellner’s starch equivalent. (See Table, p. 156.) 

If fodder records are properly arranged there will be a com- 
plete record of the food consumed in the year by the pigs. The 
method of recording the food of a sow is illustrated by the ac- 
companying table (p. 157), which shows the food supplied during a 
whole year, including the extra food for the young pigs till they 
were weaned. We could easily calculate from these figures whether 
the young pigs paid for the sow’s keep at current prices. Similar 
records would be kept for store pigs and fattening pigs ; but in this 
case a group of pigs would be treated as a whole. Starting now 
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To 1 lb. of Barley Equivalent of the 
following Foodstuffs ^low lb. 

Average. 

Variation. 

Digestible 

Proteid 

therein. 




Lb. 

Wheat 

1*0 

i-ri 

•093 

Wheat Bran 

I'S 

I *4- 1*6 

*162 

Fine Offals 

ro 

i-ri 

*107 

Barley 

ro 

i-ri 

•065 

Barley Bran 

1*2 

ri-i*5 

*070 

Fine Offals 

1*0 

1-1*2 

*092 

Oats 

1*2 

I *2-1 *4 

*092 

Oat Bran 

1*8 

r6-2*o 

*083 

Oat Meal 

I '2 

I *3- 1*5 

•095 

Rice Bran 

II 

1-1*2 

*066 

Maize 

*95 

*9-1 

*062 

Peas 

1*0 

•9S-ri 

•172 

Beans 

1*0 

•9S-I-I 

•193 

Potatoes 

3*6 

3*5-5 

•014 

Potatoes (dried) 

*9 

*9-1 

•016 

Mangels 

9*0 

6*5-12 

*036 

Swedes 

8-s 

7-10 

*042 

Carrots 

7*5 

7-10 

•037 

Turnips 

12*0 

10-15 

*048 

Artichokes 

4*5 

... 

•018 

Molasses 

1*3 

1*1-15 

*008 

Malt Culms 

1*5 

... 

*171 

Acorns 

1*8 

... 

*040 

Acorns (dried) 

i*i 

... 

*042 

Beech mast (dried) 1 

*8 

... 

•081 

Meat Meal free from bone 

•6 

*6-*7 

•382 

Meat Meal with bone (carcase meal) 

1*0 

*9-1*2 

*269 

Fish Meal 

1*0 

ro-r2 

•470 

Dried Blood 

•65 

•6-*7 

*494 

Decorticated Nut Cake 

ro 

... 

*396 

Soya Cake 

1*0 

... 

'378 

Sesame Cake 

1*0 

... 

*324 

Linseed Cake 

1*0 

... 

*242 

Palmnut Cake 

ro 

... 

*125 

Coconut Cake 

ro 

... 

*163 

Gluten Feed 

*95 

*9-1 

•184 

Young Clover 

7*0 

6-9 

>147 

Clover beginning to bloom 

7*0 

6-9 

*119 

Vetches (green) 

1 0-0 

8-12 

*170 

Skim Milk 

6*0 

5*5-6-5 

•204 

Butter Milk 

6*0 

5*5-7 

*174 

Whey 

12*0 

11-13 

*108 

Rape 

10*0 

... 

*130 


with pigs seven weeks old, the following figures show them fat for 
slaughter at 6 to 7 months old ; 24 pigs weighing 600 lbs. consumed 
grain (12,674 lbs.) and skim milk (30,637 lbs.) to the extent of 
17,780 lbs. of barley equivalent and weighed finally 5025 lbs. 
(See Table, p. 158). 
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Date. 

Av. Weight. 

Increase 
per day 
per head. 

Barley Equivalent. 

per head per day. 

per I lb. gain. 


Lbs. 

Lbs. 

Lbs. 

Lbs. 

6/8 

251 


... 

. . . 

19/9 

627 

•84 

2*6 

3-06 

l6/jo 

102*5 

1*54 

55 

3'62 

1 6/1 1 

1481 

1*47 

6*2 

4*20 

20/12 

195-6 

1*41 

6*6 

4-68 

16/1 

(225-3) 

1*54 

7*5 

4-89 

Average 

1*28 

5*1 

4*01 


We note that the pigs produced on the average about i J lbs. of 
gain per day and i lb. from each 4 lbs. of barley equivalent. As 
the pigs grow older it requires more food to produce i lb. of gain. 
Pigs at weaning require about 3 lbs. barley value per i lb. gain, but 
a 280-lb. pig will require about 6 lbs. Similarly a calf requires 
about 3 units, but a fattening bullock some 8 to ii units per i lb. 
increase. The object of keeping food records is to ascertain how 
the maximum live-weight increase may be obtained per lb. of 
barley equivalent fed, and at the lowest cost. In the last stage of 
fattening, bullocks may require more than twice as much food to 
produce i lb. of gain as they did at the commencement of the 
fattening period : but prime fat animals fetch a better price than 
second or third class beasts. Thus they will be sold when the 
feeding ceases to be remunerative. 

Economical pig production depends largely on the extent to 
which we can make use of the coarser home-grown materials. In 
order to persuade the pigs to consume these to a greater extent it 
is quite usual to mix up food for one day and subject it to a sort of 
lactic fermentation for 24hours. The chopped-up roots, greenfodder, 
meals and dairy by-products are mixed at a temperature of about 
68^ F. with a little butter milk and the whole is allowed to ferment. 
In winter more sour milk is added and the temperature of the 
mixture when starting to ferment is higher — about 86°. Sour or 
fermented foods are not recommended for pigs under 21 months 
or for breeding animals. Up to this age the pigs can digest whole 
grain (barley; fully as well as ground grain, but for older pigs the 
grain should be ground, and the harder grains must be ground fine. 
Till about 2^ months the skim milk fed should be supplied quite 
sweet and warmed to about 90° F. From this age till about 5 to 6 
months old, from about 50 to 150 lbs. live-weight, is the growth or 
store period and this is the time to feed roots most heavily ; it is 
also the best time to pasture or supply green fodder. During the 
fattening period, from 130 or 150 lbs. to 210 or 220 lbs., is the time 
when cooked potatoes have their greatest use. Cooking applies 
principally to swedes, potatoes and material containing weed 
seeds. There is no advantage in soaking well-ground grain for 
pigs, but with dry stuff like whole peas or dried grains steeping 
for twelve hours is an advantage. Green fodder may be chaffed 
and mixed with the other food. It should be used while still 
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young; not later than the beginning of the flowering stage, for 
pigs. Dry sows may have 50 to 70 per cent, of the food value of 
their ration as young green fodder; store pigs not more than 
15 to 22 per cent. ; and fattening pigs some 10 to 12 per cent, 
which should be reduced still further during the final few weeks. 
Roots may form 15 to 30 per cent, of the food value of the ration 
if uncook^ and 30 to 35 per cent, if cooked. During the fatten- 
ing period the quantity of roots must be reduced, but if cooked 
more can be fed than if simply raw and cut up. Potatoes can 
form only 20 per cent, of the food value of ration if raw, but if 
cooked may form 50 to 60 per cent during the most suitable period. 
Sweet milk has a higher food value than sour milk. Food should 
be supplied at regular times and not more than the animals will 
clean up. Changes in feeding should be made gradually. Icy- 
cold fodder should never be fed. 

It is sometimes important in feeding animals, and particularly 
pigs, to remember that a variety of foods in a ration often gives 
better returns than rations restricted to a single or a few foods. 
Xhus it is seldom possible to get really good results from a 
mixture of seeds and their products when fed to young growing 
animals, pregnant animals or animals in milk. The proteids of 
the seeds have often a low biological value, their ash constituents 
are deficient in soda, lime and chlorine, and they contain too little 
of those mysterious, hitherto unidentified, growth-promoting 
substances known as vitamines A and C. Dairy by-products and 
green leaves contain the right things to supplement the grains and 
make a complete food. For this reason we should always try to 
include in the diet of young animals and mothers a certain pro- 
portion of dairy by-products, grass (good hay) leguminous herbage, 
or other leafy material. Fish meal, flesh meal and blood meal are 
also useful supplements for the seeds. Thus a good mixture of 
meals for young pigs can contain 5 to 10 per cent, of these and 
about I per cent, of precipitated chalk. 

The feeding standards for pigs per animal and day are as 
follows : — 


Live-weight. 

Fattening Pigs; 

Breeding Pigs. 

Barley 

Equivalent. 

Digestible 

Proteid. 

Barley 

Equivalent. 

Digestible 

Proteid. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

20 

I'2 

*15 

1*2 

*15 

40 

2*0 

•23 

2*0 

*23 

60 

30 

•30 

2*8 

•28 

80 

3-9 

•38 

3*3 

*32* 

120 

5*4 

*45 

4*4 

*36 

160 

6-3 

*47 

5*1 

•38 

200 

7-1 

*51 

5*7 

*41 

240 

7-8 

*55 

6*3 

*44 

280 

8-4 

•57 

7*0 

•48 

Sows in Milk 330 lbs. 

9*9-1 3*2 

1*1-1*32 

Sows not in Milk 330 lbs. 

3*3-5*i 

•22-*35 
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A shortage of vitamine A tends to cause rickets in young 
animals. The vitamine C prevents scurv;^. This latter substance 
is present in gp’een stuff and roots, but is destroyed by cooking 
or drying. It is not, however, entirely destroyed in cooking 
potatoes. Pasteurising slightly but definitely reduces the value of 
skim milk for pigs; probably by decreasing the anti-scorbutic 
properties which it possesses. 

According to Professor Hansson’s experiments, fattening pigs 
between iio and 220 lbs. live-weight should not get less than *065 
to ’oy lbs. of digestible proteid per i lb. of barley equivalent in the 
ration. 

The following are a few rations in lbs. per head per day : — 

330 lbs. Sow in middle of Lactation, 


Barley . 

6*6 

Barley .... 

4’4 

Wheat Bran . 

3*3 

Oats .... 

4*4 

Skim Milk 

13*2 

Potatoes .... 

6-6 

Mangels 

no 

Blood Meal . 

•44 

Barley equivalent . 

. i3‘o 

Barley equivalent . 

• 13*3 

Each of these rations requires mixed 

in to i oz. of precipitated chalk. 


1 50 ids. Fattening Pigs. 


Barley or Maize 

2*2 

Barley or Maize 

37 

Roots— Mangels . 

• 14*3 

Green Clover or Lucern 

4*0 

Skim Milk 

132 

Whey .... 

20*0 

Barley equivalent . 

6*2 

Barley equivalent . 

. 6*2 

Barley or Maize 

4*0 

Barley or Maize 

r8 

Skim Milk 

. 13*2 

Cooked Potatoes . 

8-8 



Whey .... 

220 

Barley equivalent . 

6*2 

Carcase Meal 

•44 



Barley equivalent . 

. 6*2 

Barley or Maize . 

2*2 



Cooked Potatoes . 

I2I 

This last ration requires 

an addition 

Blood Meal . 

*44 

of i to i oz. of diphosphate of 



lime. 


Barley equivalent . 

. . 6*2 




Pigs up to about 4 months old (100 lbs.) and breeding pigs 
must not be too closely confined : sunshine, fresh air and exercise 
are the cheapest tonics. They also require bone-forming minerals ; 
so an addition of chalk or phosphate of lime to the ration is often 
necessary. The vitamines favour the retention of lime in the body 
and so assist the building of bones and teeth. 

Some foods have a bad effect on the quality of the meat ; rape 
seed, hemp cake, linseed or sesame cake, sunflower cake, rice bran, 
the brans of wheat and rye, and even maize itself. Some have 
a particularly favourable influence ; such as skim milk, cocoanut 
and palmnut cake meals, barley, peas, potatoes, and even rye and 
oats. The others have usually quite a good effect; soya and 
groundnut cakes, green fodder, roots, middlings, whey, etc. These 
facts are considered in computing rations for pigs. Wheat or rye 
bran, for example, is restricted to the sows, while rice meal will 
be mixed with such meals as will counteract its adverse tendencies. 
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Cotton seed products should not be given to pigs. Molasses and 
molasses feeds must be supplied with the greatest care and in 
small quantities. 

This article is based on Professor Hansson’s Var Svenska 
Svinsk^ts€ly published by C. E. Fritze, Stockholm. 

IL-HORSES. 

The methods of fodder control can profitably be extended to 
the stables, and with the help of the data thus obtained we are 
able to estimate the fodder costs of the stable as a whole, includ- 
ing the cost of breeding and rearing the young animals. Besides 
weighing up the food periodically the animals themselves should 
be weighed if the necessary apparatus is available. The cost of 
feeding the horses is no small item in the expenses of running 
a farm and this should be carefully scrutinised with a view to 
effecting economies. 

A series of most interesting experiments has been conducted 
in Sweden on the feeding of work horses. In order to compare 
the values of the foodstuffs it was necessary to arrange two groups 
of horses as similar as possible in all respects. This was done by 
grouping all the left hand horses of each working pair to form 
one batch, the right horse of each pair being in the other group. 
The horses were weighed regularly, the rations of the two groups 
were alike except for the two foods being compared, and each 
experiment lasted at least one to two months. By arranging 
things thus each group would be doing practically the same work. 
The following unit values were thus obtained : — I lb. of barley 
equals i *2 lbs. of oats, *95 to i lb. of maize, I lb. of molasses, 1*2 
lbs. of bran, i'8 lbs of oat bran, 2*5 lbs. of mixed grass and clover 
hay, I’l lb. of the dry matter of roots or '9 lb. of the dry matter 
of cooked potatoes. Molasses and molasses feeds have thus 
a higher food value for horses than for other animals. 

In computing rations for horses the fodder unit values given 
in the previous paper, “ Fodder Values for Dairy Herds” ( October 
1920), can be used, except in the case of molasses 

An ordinary ration of timothy hay and oats contains about *08 
lb. of digestible proteid per unit and Professor Hansson's experi- 
ments indicate that the rations must not contain less than 'O75- 
•08 lb, per unit for any considerable length of time. So when 
the ration consists largely of maize, roots, potatoes or molasses 
it must be completed with some food rich in proteid, such as 
earthnut cake, gluten feed or good leguminous hay. These foods 
are also poor in certain mineral constituents, and for that reason, 
more especially in the case of growing horses and pregnant mares, 
they should be fed along with good hay ; otherwise a little fodder 
phosphate (diphosphate of lime) is recommended, f to i oz. per 
head per day mixed in the food ; also the animals should have 
access to salt. If the ration contains a fair amount of bran 
a little precipitated chalk can be used instead of the phosphate. 

Due to their characteristic dietic effects certain foods must be 
fed with care and the animals gradually accustomed to them. 
For example molasses must not exceed 5 lbs, per day and wheat 
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bran ought not to form more than ^ of the grain ration. In this 
connection rye and barley straw are somewhat binding and oat 
straw laxative, while in a mixture they counteract one another. 

To get the best results certain foods such as maize and oat 
bran must be ground fine. Oats can be fed whole in small quantities 
to young horses, but in larger quantities, or for older animals, like 
the other grains they should be roughly ground or bruised. Roots 
should be cut up immediately before feeding and are not cooked. 
In Scotland large quantities of cooked swedes have been fed 
successfully. Oil cakes should be crushed and mixed with the 
other concentrates. 

Von Wendt found that in addition to the food required for 
maintenance, each hour of light work requires g to f units, 
medium work rj to ifj units and hard work to 2 units ; but of 
course the term hard work is relative, depending on the size of the 
horse. The food of horses must be graduated according to the 
amount and intensity of the work they are called upon to do. If 
not, then they will gain in weight during slack times and will 
lose weight when the hard work comes along. This is not 
economical. Variations from their average weights should be 
made as small as possible by proper control of the feeding, the 
food being increased however a few days before the harder work 
is expected to commence. The following data show the weights 
of four pairs of horses, each horse about 13 cwts., being maintained 
through a period of very hard work : — 


Dates. 

Fodder Units 
per Head per Day. 

Average Weight, 

21/2 

— 

1464 lbs. 

21/2 — 20/3 

20*9 

loss 19 lbs. 

21/3—16/4 

24-2 

gain 17 lbs. 

17/4—15/5 

321 

loss 3 lbs. 

16/s — 12/6 

25-3 

gain 5 lbs. 

13/6— 3I7 

23*3 

no change 

3/7 

— 

1464 lbs. 


The following feeding standards apply to about an 8 hours 
day : — 


Per Head per Day. 


Live Weight 

10 cwt. 

Z2 cwt. 


Fodder Unit. 

Digestible 

Proteid. 

Fodder Unit. 

Digestible 

Proteid. 



lb. 


lb. 

Maintenance 

10 

75 

11*3 

•85 

Light Work 

14-16 

10-1*2 

16—18 

ii~i'3 

Medium Work ... 

1 1^20 

1*2-1 *6 

18-22 


Heavy Work 

20-24 

I *6-1*9 

22-27 

1*8-2 *2 

Very Heavy Work 

24 + 

• 

1*9+ 

1 27 + 

2*2 + 


With regard to the quantities of various foods which have 
been fed.* Hay may go up to 38 lbs. and may be fed as the sole 
food to animals at light work. Straw should usually amount to- 
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7 to 14 lbs.) but up to 22 has been fed. It is usually chaffed and 
mixed with the concentrates. Green fodder 88 to no lbs. Roots 
have been fed in Sweden up to 44 lbs. raw. Those richest in 
sugar and dry matter suit horses best. Cooked potatoes can go 
up to 40 lbs. and raw to 14 lbs. Molasses to 5 lbs. Dried grains 
to 6 lbs. Fresh draff to 22 lbs. Barley may form | of the 
concentrates — of the grain part of the ration. Oats up to 20 lbs. 
or so. Maize may form ^ the concentrates. Beans, peas and 
vetches 2 to 3 lbs. Wheat or rye bran ^ of the concentrates, 
A mixture of 60 per cent, oat bran and 40 per cent, rice meal is 
known in Sweden as Gota, and to horses this can be fed to 8 lbs. 
Linseed cake to 5 lbs. Palmnut cake up to ^ of the concentrates 
is suggested. Earthnut cake to 2 lbs. Fresh, sound, mature 
acorns or horse-chestnuts can be crushed and up to 5 lbs. mixed 
with the other food : when dried they are ground. A mixture of 
50 per cent, molasses, 35 to 40 per cent, of wheat bran and 10 to 
15 per cent, of palm-kernel meal is a well-known molasses feed in 
Sweden, and it can be fed up to 7 to 8 lbs., or about half the 
concentrates : this mixture has about the same fodder value as 
oats. 

The following are examples of Swedish rations fed during the 
course of experiments. They are for 12 cwt. horses doing hard 
work : — 


Oats 

24*2 lbs. 

Oats .... 

14*5 lbs. 

Straw .... 

8*8 „ 

Bran .... 

2*2 „ 

Grass and Clover Hay 

13*2 „ 

Maize 

4*4 « 

Molasses . 

2-2 ,, 

Fodder Units . 

27*5 

Straw 

. 15*4 » 



Fodder Units 

• 24*3 

Decor t. Nut Cake 

I 'I lbs. 

Oats .... 

irolbs. 

Oats 

4*4 

Barley 

. 8-8 „ 

Barley .... 

4*4 ,1 

Peas .... 

2-2 „ 

Bran 

Hay 

Straw .... 

4*4 

17*6 „ 

Straw 

Fodder Units . 

. 1 6-0 „ 

17*8 „ 

24*0 

Fodder Units . 

24*3 



Mixed Hay 

8*8 lbs. 

Maize 

. 1 1 0 lbs. 

Oat Straw .... 

8*8 „ 

Bran .... 

5*5 n 

Mangels .... 

44*0 „ 

Cake .... 

2*2 „ 

Oats 

6*5 » 

Molasses . 

2*2 „ 

Barley .... 

6*5 lb. 

Straw 

• 13*2 „ 

Cooked Potatoes 

. 187 „ 

Fodder Units . 

23*8 

Fodder Units . 

291 


In arranging the ration of any class of animals one must 
consider its general suitability, whether it corresponds to the 
feeding standard in supplying the necessary amount of food 
value and digestible proteid, and also particularly the cost. 

We have emphasised that as a general rule home-produced 
foods are cheaper than those purchased, and it is of importance 
to note that more food can be grown in an acre of good roots than 
in an acre of any other single crop. As roots are poor indigestible 
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proteid per unit, some good hay containing some leguminous 
plants, or some leguminous seeds (peas, beans, etc.) should 
grown to feed with them. The following figures illustrate this 
point : — 


Fodder Units per Acre. 


Good Pasture 

2200-2640 

Hay, 2^ tons .... 

2240 

Oats, 7 qrs., 30 cwt. Straw 

• 2740 

Barley, 5 qrs., 20 cwt. Straw 

2800 

Potatoes, 6 tons 

• 3360 

Green Oats Vetches f , 15 tons 

. 3360 

Turnips, 20 tons 

• 3580 

Swedes, 25 tons 

6220 

Mangels, 30 tons 

6720 

Sugar Beet, 12 tons . 

6720 


This article is based on Professor Nils Hansson’s publications, 
Utfodringsforsok tned Arbetshdstar and Arbetshdstemas Utfodring. 


BRAXY IN HARES. > 

J. P. M'Gowan, M.A., M.D., B.Sc, 

Since 1915 I have received from time to time from an area in 
the Central Highlands of Scotland several dead hares for examina- 
tion. Tliese animals were stated by the keepers and shepherds 
to have died from Braxy. The belief in such a possibility is not 
limited, however, to this quarter, for Braxy hares are spoken of as 
occurring in other parts of Scotland — e.g. in Dumfriesshire. 

The chief facts in connection with the occurrence of the disease 
in the first-mentioned area are briefly as follows. The district 
over which the dead hares have been picked up is one of about a 
thousand acres, varying in altitude from four hundred to nearly 
a thousand feet. Thus the animals are not confined to any one 
type of feeding ground. There is the usual proportion of tillage 
lands throughout the area, but the hares have mostly been picked 
up on grass land, some of it old permanent pasture. In many 
cases, however, such old grasslands adjoined turnip-fields, to which 
the hares had free access. 

The hares affected were the common brown hare. 

As regards the extent to which the disease has existed it may 
be mentioned that in iqi8 brown hares had become nearly 
extinct in this area, and fresh brown hares from another district 
were introduced at that time to try to prevent the stock dying 
out. Such an outcross ought in normal circumstances to have 
been bene&ci£d, but the disease seemed to be as rampant as ever 
in the autumn oi 1920. Although considerable numbers of hares 
were to be seen during the summer months, they became very 
much reduced in the autumn. As manj' as seven hares Were 
found dead in one field at one time. 

'The keepers definitely differentiate between the deaths 
‘ Rfceived for publication 30 th January 1921. 
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occurring in young hares and those in the older hares. They 
state that although there has been very little frost this season — 
only two or three ^ht touches — the deaths in young hares seem 
to have been particularly numerous, so that it would appear as 
if frost has not much to do with its onset. On the other hand, 
they assert that the deaths among the older hares are much more 
frequent after the turnips have got a touch of frost, and that such 
dead hares rapidly undergo decomposition. This year the deaths 
seem to have occurred chiefly among the young hares, and such 
young hares have been very lean. On the other hand, in former 
years the deaths generally took place among the older hares after 
a “ rimy ” morning, and the hares were always in good condition 
and underwent decomposition rapidly. 

As will be seen from this short discussion, there is evidence 
that the term braxy has in all probability been used here to 
designate two distinct diseases. This point will be gone into more 
fully later. Meantime it seems to be unavoidable, in order to 
clear the ground, to discuss at some length the signification of 
the term braxy as applied in the case of other animals. This 
will be best carried out with reference to the disease braxy as 
it occurs in sheep, and the findings, if any, can then be carried over 
to the case of the hare disease. 

The word Braxy, or Bradsot, in essence means simply “ the 
suddenly or quickly fatal illness.” In ordinary circiunstances this 
should imply that the animal, the victim of this quickly fatal 
illness, should have been seen from the beginning of and during 
the attack up to the fatal issue. In certain cases this undoubtedly 
does happen, but in the majority the term is applied as the re.sult 
of an inference that, as the animal now found dead was seen, a 
short time ago, apparently in perfect health, the disease that carried 
it off must have been a very rapidly fatal one. Obviously such 
reasoning implies a familiarity with the animal c.incemed which 
in the majority of cases could exist only where domesticated 
animals were involved. It will be seen, however, that even in 
this instance a certain looseness of designation has been intro- 
duced, in that domesticated animals need not die quickly 
necessarily always from the same disease. When the term comes 
to be applied to hares this looseness is much more obvious, as there 
is no evidence regarding the duration of the disease. 

It behoves us 'therefore to take a wider survey of the whole 
natural history of the disease, envisaging thus the happenings 
during the life of the animal and the findings in its body after 
death to see whether, after all, especially in braxy of the sheep, 
there is not justification for the separation out of a large number 
of cases into one group to which the term braxy could be applied 
warrantably. Such cases having been separated out thus* and 
labelled as one disease could have a definite appropriate treatment, 
etc., applied to them, as in the case for instance of t3q>hDid fever 
in human beings. One can form some idea of what is meant here 

by noting tbe iact that \n human \V a. 

great advance when Jenner first separated the well-known and 
distinct disease twhoid fever from the other well-known and 
distinct disease typhus fever, two diseases which up to that 
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time had been regarded as identical. It can hardly be doubted 
that the confusing of these two diseases previoudy was responsible 
in a large measure for the widespread nature of both, and for the 
failure to treat either successfully, as obviously measures directed 
against the one could not possibly prevail agamst the other — one, 
as is now known, being spread by fsecal contamination, the other 
by the bite of insects. 

In a previous paper ^ I described the natural history of the 
disease braxy in sheep ; the countries where it occurs, and the 
situations in these countries ; the time of year and the climatic 
conditions favouring it : the age of the animms and their condition 
of body and the occurrence of the disease in relation to the food. 
This description of the salient features of the disease was nothing 
more than a reasoned digest of the experiences of farmers, shep- 
herds and others for the last hundred years, as well as of those 
of the present day. And it cannot be doubted from this descrip- 
tion that there is a disease of sheep so rapidly fatal, and occurring 
so much more frequently than any other disease of a like nature, 
as to justify the attachment of the name braxy to it. 

The question arises now whether one can define and recognise 
this disease by its effect on the animal itself, quite apart from the 
conditions alluded to above which give rise to it. From this 
point of view the symptoms of the disease may be discussed. 
Generally speaking, the symptoms are quite anomalous, and there 
is nothing distinctive about them to enable one to differentiate this 
disease from any other equally grave disease. As mentioned 
above, it is characterised by being always fatal, and rapidly so, 
and the significance of a disease of this nature, under the conditions 
mentioned above, has been pointed out already. All the circum- 
stances considered therefore, it would appear to be a small'assump- 
tion for a shepherd to make if, on finding a sheep dead imder 
all the general conditions just referred to, and knowing that he 
had seen it in apparently perfect health a short time previously, 
he inferred that the animal had died from braxy. He is merdy 
piitting the important things before the negligible, and taking one 
chance in a hundred or less that he may be wrong. He does this, 
moreover, from a practical point of view, with the object of putting 
into action with regard to the other sheep any preventive measures 
he may put faith in, and the risk he takes in this connection would 
appear to be warranted. 

ITp to this point we have seen that there has been established 
by the ordinary methods of field natural history the existence of 
a' disease among sheep which is entitled, from its prominent 
position among the suddenly fatal diseases of sheep, to the name 
of braxy. When, however, sheep which have died suddenly come 
to be examined after death, doubt seems to be cast on the validity 
of such a grouping This is due to a set of circumstances so inter- 
woven with one another that they are difficult at first to disentangle. 
Treating the matter historically, the first post-mortems on braxy 
sheep were performed by the ^epherds themselves. They at- 
tempted to find a constant post-mortem appearance to correspond 
with the constant conditions under which they found braxy to 

* M'Gowan, Trans. High, and Agrtc. Soc., vol. xxvii., 1915, p. 54 et seq. 
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occur. It was only to be expected that considerable confusion 
woidd be introduce in this way by such a matter being in the 
hands of laymen. In my paper referred to above, this matter 
has been fully discussed, and there is no occasion to go into the 
matter again here. Suffice it to say that certain constant findings 
were obtained by some of them, and theste have been more or less 
corroborated up to the present day. Thus James Hogg, the 
Ettrick shepherd, alluded to the “ plum-coloured ” spots in the 
fourth stomach but laid no particular stress on them. William 
Hogg, in 1829, recognised, however, their importance and stated 
that with a few cases excepted the fourth stomach was always 
the first and principal seat of the disease. Later Nielson, in 1888, 
laid so much stress on the plum-coloured spots in the fourth 
stomach that he called the disease on this accoimt, by the name of 
gastro-mycosis ovis. Hamilton in his researches on the subject 
recognised this lesion as of importance, but regarded it as of the 
nature of a simple haemorrhage and not of an inflammatory nature. 
He stated that it was present occasionally but by no means 
invariably. In my own work referred to above I have put forward 
the view that while I regard, as Hamilton does, the lesion in the 
fourth stomach as of a haemorrhagic nature, such haemorrhage is 
not always present in the fourth stomach in cases of the disease, 
and may occur equally characteristically in other parts of the 
body. 

"Virile, as has been suggested, the shepherds are at a disadvan- 
tage as regards knowledge of anatomy and pathological changes, 
they have a great advantage in that they are on the spot, can 
see the affected animals on occasion when they are alive, kill them 
and examine them when they are in an entirely fresh condition, 
thus avoiding the complicating and deceptive appearances brought 
about by putrefaction, which takes place very rapidly in the sheep. 
Much has been written, and a great deal 01 it with justification, 
concerning the importance of post-mortem action in masking the 
changes produced during life by the disease itself, and while, as 
mention^ above, shepherds cannot be expected to be experts 
in pathological anatomy, yet strangely enough William Hogg, in 
1829, stated the case with regard to this matter in such a way 
that few points of injportance have been added to it since. His 
remarks in this regard are of such fundamental importance, and 
sum up the pathological anatomy of the condition so well, even in 
the light of present-day knowledge, that although I have quoted 
them in my previous article (p. 66) no apology is necessary for 
repeating them here. Hogg, who was shepherd at Atterstane, 
Stobo, Peeblesshire, published his views in the Transactions of 
the Highland and Agricultural Society of 1829, vol. vii., p. 48. 
They are as follows : “ The sickness is positively an i nfl a mm ation 
of that department of the stomach denominated the reed. The 
rapid or tardy progress of the disorder, however, the position in 
which the animal has been l3dng previous to or at its death — the 
length of time between its dying and its being opened — all these 
in a carcase rapidly mortifying, with several other considerations 
which might be adduced, do really in different cases, and even in 
the same case, in a short time and in no small degree vary the 

167 



THE SCOTTISH JOURNAL OF AGRICULTURE. [AMlIt 


appearance of the affected oi^ans. The writer of this essay has 
dissected several hundr^s that have died of sickness, has cqwaed 
them in all stages, and in the whole course of this his experience 
there has not been above one case in a hundred where it was not 
evident that the reed was and had been the first and principal 
fKirt affected. But it is imposrible to describe every appearance 
exhibited or the degrees of corruption that instantly takes place 
on different subjects within the same time. The temperature of 
the weather, the circumstance of the animal being smeared or 
white, the posture in which the animal dies and the state or 
situation it lies in from its death till its dissection, as was said 
above, ail vary the appearances on dissection, and that in endless 
proportions. This diversity of appearances has led some to con- 
jecture that the disorder begins in one part of the viscera and 
otho^ that it begins in another. But, only a very few cases 
excepted, the reed is found always the first and principal seat of 
the msease. The reader will probably put the inquiry, How can 
it be known that the reed is the first of the intestines that is 
affected when the animal is not dissected till after its death ? ” 
Hogg replies to this objection by saying that he has seen the 
animals ailing, taken them home, killed them and examined them 
at once. He concludes by stating that “ there is but one species 
of sickness or braxy, and to this day he has never seen any reason 
to alter his opinion.” 

So far, then, the position has been arrived at that in sheep, from 
field observations on the natural history of the disease, for which 
shepherds are mainly responsible, and from post-mortem findings, 
in regard to which again a shepherd deserves great credit, the term 
braxy is justifiably applied to a single important disease. There 
falls now to be discussed the primary or bacteriological cause of 
the disease to determine whether this name can be justified on 
still another basis. Here necessarily the shepherd falls out of 
the running and the bacteriologist takes his place. The latter 
is hampered, however, by certain difficulties. As he does not 
live on the spot, he has usually to rely on somebody else procuring 
the material for him. This does not imply that the diagnosis 
by the shepherd, except possibly in a sm^ percentage of cases, 
be wrong, but that delay, with the inevitable concomitant 
progress of putrefaction, will take place. This putrefaction is 
harmful, apart altogether from the masking of the post-mortem 
appearances already referred to, in that the luxurious growth of 
the anaerobic putrefactive organisms may kill off entirely the much 
less robust organisms which may be actually causing the disease, 
if the delay alone, at a comparatively low temperature in contact 
with the blood juices, is not sufficient to do it of itself. 

The organisms present in the dead body of an animal which 
has died of some disease or other may be of three kinds. First, 
the organism which caused the disease during the life of the animal 
and brought about its death; second, contaminating organisms 
from the surfaces of the body of a non-putrefactive nattire, of 
which Bacillus Coli majr serve as an example ; and third, putre- 
factive organisms, which are practically without exception 
anaerobic. Now if putrefaction has advanced to a great extent 



THE SCOTTISH JOURNAL OF AGRICULTURE— XVii 



PA 119 




xviii THE SCOTTISH JOURNAL OF \cmC\iVtmv.—Advertisenuttts. 


CARTONS 


NEW AND 
BEGENEBATED 
BBEEDS OF 


SEEDS 


INCLUDING s 


Oats, \ Grasses, \ Swedes, 
Barleys, \ Clovers, \ Turnips, 
Wheats, \m angels, \Forage Seeds, 

are fully described and quoted in theii* New 
Illustrated and Descriptive Catalogue which 
may be had post free on application to 


CARTONS (LTD.), 


The 

Scientific Farm 
Plant Breeders, 


WARRINGTON. 


CUNNINGHAM’S FOODS 

for Cattle and Sheep 

Messrs J. & J. CUNNINGHAM are the largest 
Manufacturers in Scotland of 

FATTENING CAKE CUBES, DAIRY CAKE 
CUBES, CALF MEAL, PIG MEAL, etc., etc. 

SEED CRUSHERS, OIL REFINERS, 

AND THE LARGEST IMPORTERS OF 
FEEDING STUFFS IN SCOTLAND 

CUNNINGHAM’S SPECIAL FERTILISERS 
for every Kind of Crop 

All particulars as to Prices, Analysis, etc., will be gladly given. 

J. & J. CUNNINGHAM, Limited, 

44 Bernapd Street, LEITH. 



BRAXY IN HARES. 


1921] 

organi-ims of Group i., if they are of a noa-resistant type, may not 
appear at all on cultures made from the animal’s body, repre- 
sentatives of Groups 2 and 3 alone appearing. These latter are 
easily recognised in most instances for what they really are. If, 
however, an organism of Group i does appear, then there is a 
prima facie case for further investigation as to what its relation 
may be to the disease from which the animal died. This can be 
determined by separating out this organism in pure culture, 
growing it in artificial media outside the body for several genera- 
tions and attempting to reproduce the disease by its injection 
in healthy animals of the species. This outlines the procedure 
that one would follow in an average case of braxy as one receives 
it. Fortunately, however, in my investigation of the disease I 
was not altogether dependent on material of this kind. I had the 
good fortune, as described in my paper, to obtain alive a hogg 
suffering from the disease, and to have it under observation for 
half-an-hour before its death. It died just as it was being lifted 
on to the post-mortem table. The post-mortem was done im- 
mediately, and from its heart blood a pure extensive culture of 
Bacillus bipolaris septicus ovium was obtained. This was grown 
in pure culture on artificial media for several generations, and was 
subsequently injected into several healthy sheep. All of them 
died from the injection within a period measured by hours. All 
showed the post-mortem appearances found in natmal braxy, and 
one in particular, which died in fifteen hours, gave the pliun- 
colourcd spots in the fourth stomach regarded by some, as has been 
mentioned, as the one characteristic lesion in the disease. In all 
cases the organism originally injected was recovered in pure 
extensive culture from various sites in the dead bodies, thus 
completing what are termed Koch’s postulates for the determina- 
tion of an organism in question being the cause of a specific disease. 

Having thus in such a case, where no contaminatmg organisms, 

[ mtrefactive or otherwise, were in question, demonstrated the re- 
ation of the organism to the disease, it was an easy matter, by 
tests not involving the injection and sacrificing of sheep, to recognise 
the organism as such in braxy material as ordinarily obtained, 
and to accuqjulate cases which went to show that in other natural 
cases of the disease from various parts of the country, provided 
the material was obtained in fairly fresh condition, the organism 
was always present. 

It would therefore appear, from what has been said up to this 
point, that the designation of the disease in sheep usually known 
as braxy by the term braxy is justifiable on a threefold basis — 
natural history, pathology and bacteriology — as being by far 
the most important suddenly fatal disease to which sheep are 
liable in this country. We have now to consider the disease 
braxy in hares in the light of this discussion. 

In this case there is obviously much less opportunity for 
detailed observation of the natural history of the disease than is 

E ossible in the case of the sheep disea^. The gamekeepers, 
owever, definitely divided the disease into two sections — al- 
though they called them both braxy. In one case in wUch the 
young hares were affected they were emaciated by it before they 
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died, and in the other in which the older hares were the victims 
they generally were found dead in good condition after a touch 
of frost. No time could be stated in either case with regard 
to the duration of the illness, as in every case the animal was 
found dead without any previous history being available. 

We come now to the appearances found on post-mortem ex- 
amination in the two cases. Obviously there was every oppor- 
f unity for putrefaction playing a prominent part, as the animals 
might have been dead tor a considerable time before they were 
picked up. Nevertheless the two sets of animals could be easily 
divided into the two groups already mentioned on the basis of 
the pathological findings. Thus the young and small hares were 
very emaciated, exhibited no enlargement of the spleen and no 
pin-point abscesses in the liver; while on the other hand, they 
showed diarrhoea and marked lesions in various parts of the 
intestines. The older hares, on the other hand, were in good 
condition, and showed great enlargement of the spleen, and in 
some cases minute pin-point abscesses throughout the liver, but 
no change was observable in the intestines. 

Discussing now the bacteriological findings in the two series, 
in no case was any growth whatever obtained by aerobic cultures 
from the heart blood or spleen of the smaller hares. On the other 
hand, examination microscopically of the faeces and of sections 
of the diseased intestine established the presence of advanced 
coccidiosis in all these cases. In the larger hares, however, 
aerobic cultures made from the spleen, liver and heart blood gave 
in every instance a pure extensive uncontaminated culture of an 
organism of the haemorrhagic septicaemia group which resembles 
the organism of braxy in the sheep and which will be described 
more fully below. This organism in pure culture was grown 
outside the body for several generations, and on injection into 
rabbits reproduced in them the disease as it existed in the original 
hares — enlarged spleen and minute abscesses in the liver. It 
would seem, therefore, that in this instance Koch’s postulates for 
the establishment of the organism as the cause of the disease have 
again been satisfied. 

Special attention may here be directed to the following points 
brought out in this hare epidemic in view of their bearing on the 
question of the importance to be assigned to putrefactive changes. 
Thus, although the smaller hares must have been dead in some 
instances for days before they were examined, no growth, not even 
one of Bacillus Coli, was obtained by aerobic culture from their 
heart blood. Again in the case of the larger hares subject to the 
same conditions as the smaller ones, pure uncontaminated massive 
cultures of an organism of the haemorrhagic septicaemia group 
were obtained from their heart blood, livers and spleens. In 
such a case one might reasonably have expected the growth of a 
few colonies of Bacillus Coli, but none was obtained. Such 
findings are eloquent testimony, if testimony were required in 
regard to what is and must be a routine practice in all pathology, 
whether human or animal, to the necessity of examining con- 
scientiously every specimen, even a presumably putrefied carcase, 
if nothing better can be had. Putrefaction does complicate 
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matters, but only in the direction of obscuring the naked-eye 
post-mortem appearances, or at times of killing out or overgrow- 
ing and crowding out the less resistant pathogenic organisms. 

A short description will now be given of the findings, etc., in 
the two series of hares mentioned above. In the first place, 
therefore, with regard to the hares suffering from coccimosis, 
specimens of this condition were obtained only during last autumn, 
thus bearing out the contention of the keepers that the malady 
was affecting principally the young hares at the end of 1920, and 
that these young hares were very lean — both facts in marked con- 
trast to what had happened in previous years. Several specimens 
of these young hares were obtained, and post-mortem examina- 
tions all showed practically the same appearances. They were 
emaciated, small hares, and extensive patches of coccidiosis were 
found distributed irregularly throughout the intestine, sometimes 
in the small intestines, sometimes in the caecum or colon, and 
sometimes in all three sites. The liver was not affected in any 
-of the cases examined. 

In connection with this epidemic of coccidiosis in the hares, 
it should be noted that “ white liver,” due to coccidiosis, has been 
observed to be marked among the young rabbits in the area con- 
cerned, but whether the diseases in the two animals are connected 
it is impossible to say. 

With regard to the haemorrhagic septicaemia condition in 
the hares, specimens have been received by me for examination 
at irregular intervals since 1915. In all these specimens the same 
post-mortem appearances were found and the same organism was 
obtained in pure extensive culture from the heart blood, spleen, 
and liver of aU cases and in one case from the small intestine. 
The post-mortem appearances were briefly : very great enlarge- 
ment of the spleen and in some cases minute pin-point abscesses 
in the liver. The characters of the organism obtained were as 
follows. It was a bacillus, appearing in the typical bi-polar 
staining form in the tissues, but endowed with great powers of 
pleomorphism when grown in artificial media. It assumed all 
forms from an undoubted coccal form through intermediate stages 
of a cocco bacillus, then a long bacillus to a long filamentous form. 
It was gram negative, non-motile and did not form spores. It 
grew on all the ordinary media, including those containing sodium 
taurocholate. It grew at room temperature on ordinary gelatine, 
but did not liquefy it. It produced acid without any gas forma- 
tion in the following carbo-hydrate media — maltose, galactose, 
mannite, glucose, dextrin. In certain strains it produced acid 
in lactose, salicin and sorbite. In none of the strains was 
acid or gas produced in cane sugar or dulcite media. Litmus mUk 
was first made slightly acid and thereafter became alkaline. In 
the majority of the strains no indol was produced in peptone water, 
but in a few its presence was detected. Stalactite formation in 
butter broth as produced by the b^illus of bubonic plague was 
not tested for. The results of injection into animals was as 
follows. Inj ection into guinea-pigs, even intraperitoneally in fairly 
large amounts, produced no restut. Injection intravenously into 
rabbits produced death within twenty-four hours, with all the 

171 



THE SCOTTISH JOURNAL OF AORICULTURE. [APRTC 

appearances of acute haemorrhagic septicaemia — ^haemorrha^ea 
and great effusion into the pericandial sac. Where the matenal 
was injected intraperitoneally into the rabbit, however, a sub-acute 
form of the disease, resembling in every respect that found in 
the original hares, was induced, in that the spleen was greatly 
enlarged, while minute pin-point abscesses in the liver were present. 
The effect of the orgamsm on rats was not tested. The organism 
found here, therefore, is allied to, if not identical with, the organism 
that causes haemorrhagic septicaemia in the rabbit, a well-known 
disease which has been the subject of much bacteriological study. 
It resembles also very closely the bacillus of human plague, an 
organism from which it has to be very carefully differentiated 
on many occasions in practice. How this is done is discussed 
fully in the Report of the Plague Commission in the Journal of 
Hygiene, vol. viii., iqo8, p. 302, as also in a report by Martin and 
Rowland on rat plague in East Suffolk in 1910. In the latter case 
rabbit septicaemia and humam plague occurred simultaneously in 
the wild rabbits in this area, and the differentiation of the two was 
a matter of some difficulty. 

In conclusion we have seen that there is every justification for 
designating the disease of sheep generally known as braxy by 
the specific term braxy. The term thus applied means a definite 
well-defined disease. The question arises whether the term as 
defined for the sheep disease can be rightly applied to the disease 
in hares just described. Without hesitation one can at once say 
that it cannot be so used, for we have seen that the disease known 
as braxy in hares really consists of two diseases, coccidiosis and 
haemorrhagic septicaemia. Of these two in no sense of the term 
can it be applied to the coccidiosis condition, but there is some- 
thing to be said for its application to the haemorrhagic septicaemia 
condition. Here the disease occurs in hares in good condition 
after a touch of frost, decomposition rapidly sets in and the causal 
organism is of the same group ais that which causes braxy in the 
sheep. The only exceptionable consideration to the complete 
logical use of the term is that in hares the disease, though fairly 
acute, seems to be, from the post-morttm findings, not so rapidly 
fatal as braxy in the sheep. 


WHITE SCOUR OF CHICKENS. 

D. C Matheson, F.R.C.V.S., D.V.S.M. (Viet.) 

Royal (Dick) Veterinary College, Edinburgh. 

White scour is the most formidable disease to which chickens 
are liable. It affects the birds in the first few days of life, some 
dying the day after they are hatched. Affected chickens seem 
dull and sleepy, stand about with ruffled feathers and drooping 
wings, refuse to eat, and keep passing frothy soft whitish-yellow 
droppings which seem to hurt, for the chick generally cries out 
at thejtime. Some of them have the feathers about the vent quite 
pasted up. As they become weaker, they sway backwards and 
forwards when they try to stand, and soon drop down and die. 
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Some live several days, but are dull, oif their feed, and some- 
times have swollen feet and become very lame — cresting a lot on one 
leg — and when viewed from behind they seem hunched up and 
swollen-looking and are scoured like the others. 

There is not much to be seen on examination of the dead 
chickens, but that little is characteristic ; the bowels contain some 
frothy whitish-yellow material, and are reddened in places ; the 
yolk is not properly absorbed ; the liver is yellowish in colour and 
traversed by reddish streaks ; and the lungs occasionally show 
tiny yellowish-white spots the size of a small pin’s head scattered 
throughout their substance. An examination of the blood proves 
the disease to be white scour, or, as it is frequently called, bacillary 
white diarrhoea ; such laboratory examination is necessary because 
the symptoms of this disease are very similar to those of two other 
serious chicken pests — namely, coccidiosis and pneumo-mycosis — 
the first of which, however, usually attacks somewhat older chickens, 
and the second is happily comparatively rare. Moreover, as 
bacillary white diarrhoea is an acute septicaemia, the dead bird 
may show no gross signs of disease when opened, and a micro- 
scopical examination is necessary to establish the diagnosis. 

Chickens which survive an attack may still have the germs of 
the disease in their bodies, and there the germs live and multiply 
to a small extent, frequently becoming located in the ovary of the 
pullet so that when later on the egg is formed the germs are 
included. When the egg is laid the germs are still present in it, 
and from the egg they gain entrance to the growing embryo which 
they may kill before development is complete ; but if the egg does 
liatch the chicken is infected and may develop the complaint and 
soon die after passing the germs on to some of its fellows who had 
the good fortune to be hatched without them. 

Thus while bad management and unclean surroundings pre- 
dispose chickens to this disease, it may break out among birds 
whose surroundings and treatment are unexceptionable. Chickens 
so infected through food or water soiled with the droppings of an 
infected chicken may show signs of the disease from four to ten 
days afterwards. Such chickens are most liable to take the 
disease during the first two days of life ; after the third day they 
are more resistant, and if they reach four days of age without 
becoming infected they have a good chance of escaping, because 
with their increased strength they are better able to withstand 
infection or to destroy the germ if it gains entrance to their bodies. 
Incubators, brooders, boxes, utensils, etc., which have been used 
by diseased chickens will spread the infection to healthy chickens 
coming in contact with them before they are thoroughly dis- 
infected ; so will the poultry-keeper who has been handling 
diseased chickens unless he very thoroughly disinfects his hands 
and boots and changes his overall. The disease is carried to other 
areas when infected day-old chickens are sent away, and when 
infected eggs are sold for hatching purposes. Such bought-in 
chickens or eggs should be kept away from a healthy stock until 
the risk of t& disease appearing has passed — from two to four 
weeks. Day-old chickens which have the germs in them may 
contract a chill if sent away too early, and may then develop white 
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scour on arrival at their destination, the debility induced favouring' 
the devdopment of the disease which otherwise they might have 
escaped. 

Chickens which survive an attack often remain backward in 
growth and unthrifty in appearance. Moreover, as already 
pointed out, they may become, as pullets and hens, carriers of the 
disease, and the most important and prolific source of infection ; 
so that the first principle to be observed in attempts to control 
this disease is the weeding out of such carriers from among the 
breeding stock ; and this consideration raises the question : How 
may we detect hens which harbour the infection, but show no sign 
of the disease ? In the first place certain laboratory tests have 
been devised, and the application of these will enable us to detect 
infected hens' in a notable proportion of cases, but these tests 
require expert application, and professional help must be sought 
if they are to be employed. 

Healthy hens may occasionally become infected by feeding 
upon foodstuffs soiled with the droppings of diseased chickens, or 
by feeding upon eggs which contain the germs. Hens which 
harbour the infection often show, when examined after death, 
changes in the ovary, for the recognition of which, however, a 
trained eye is required ; thus to confirm the existence of the 
disease a bacteriological examination is necessary. 

The second preventive measure against white scour is to use for 
hatching purposes only eggs which are known to have come from 
flocks free from the infection. Before setting, the eggs may be 
wiped with 95 per cent, alcohol in water (Morse). 

The third precaution to be taken is to kill and destroy by 
burning or by burial in lime all diseased chickens, as individual 
treatment is not desirable. The droppings should also be burned 
or buried in lime. 

Fourthly, if an outbreak of the disease be anticipated potassium 
permanganate may be placed in the drinking water in the pro- 
portion of two and a half grains to the gallon, or sufficient to give 
the water a mauve colour. By its antiseptic action it reduces the 
risk of healthy chickens becoming infected by drinking water 
soiled by their diseased companions. Good sour milk or butter- 
milk may be placed before the chickens, which, however, do not 
require feeding for two or even three days after hatching. Lactic 
cheese has been used with some success in these laboratories. 

Fifthly, if it be desired to raise chickens from an infected flock, 
the method suggested by Ward and Gallagher ^ may be used. 
This method involves the use of incubator trays of the pedigree 
type with solid compartments sufliciently high to prevent the 
chickens in adjacent compartments from coming in contact with 
one another. These trays are to be used for a few days before the 
hatching takes place, and for three days afterwards, when the 
chickens may all be allowed to run together if no sign of disease 
has appeared. The trays may be placed in the brooders, or these 
may be provided with a similar device, and care must be taken not 
to mix the separate lots of chickens when transferring them. If 
the chickens in any compartment show signs of disease they should 
* Ward and Gallagher, loc. cit, p. 74. 
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be destroyed and the compartment should be disinfected. The 
attendant should disinfect his hands, etc., before attending to 
other chickens. 

An examination of the egg is not of value as a means of de- 
tecting hens affected by this disease, as not every egg laid by an 
infected hen contains the germ of white scour. 
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LAND SETTLEMENT IN SCOTLAND 

H. M. CONACHER. 

(Paper read before the Glas ow Agricultural Discussion Society.) 

Land Settlement in Scotland is best dealt with by treating 
separately the crofting counties (with which should be reckoned 
the island of Arran and parts of Perthshire) and the rest of 
Scotland. 

In the crofting counties the question is fairly simple and 
miiform. There is a definite demand for land to be satined and 
a definite purpose to be served. The agrarian question in these 
counties has been prominently before the public for at least a 
generation, and in 1885 the crofters and cottars obtained the 
franchise, and accordingly since then their demands have had to 
be treated seriously. 

The Crofters Holdings Act, 1886, did not follow the recom- 
mendations of the Napier Commission, which had been appointed 
a year or two before to inquire into the grievances of the crofters. 
That Commission foimd that what was mainly wrong was that 
the crofters and cottars were in want of more land, because the 
land on which their holdings were placed was not sufficient to 
keep them, and accordingly the formation of new townships was 
recommended. Parliament, however, ignored this recommenda- 
tion and dealt with the need for more land only by authorising 
the Crofters Commission to grant enlargements (which would be 
mainly additions to the common grazings) of existing crofter 
holdings. Even this statutory provision was so restricted and 
defective that it was of little use ; otherwise the Crofters Holdings 
Act safeguarded thp position of crofters in respect of their existing 
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hoMin^ by giving them fixity of tenure^ iudidal zmite aad com^ 
pensation for improvements. There -was fettle dianoe of crof t er s 
and cottars getting more land except by State action, for land- 
owners were not li&ly of their own accord to make land available, 
and the crofters themselves were not in a position to offer for land 
in competition with sheep farmers. It is true that about this 
time sheep farms began to fall vacant and they were often cleared 
to be let as deer forests. It was a rare thing for a landowner to 
offer vacant sheep farms to groups of crofters instead of clearing 
them ; but of course the process of dealing went on chiefly on 
the mainland, and only the deer forests formed on the western 
seaboard of Inverness, Ross and Sutherland were situated very 
near crofting townships. 

The Congested Districts (Scotland) Act, 1897, and the Small- 
Landholders Act, 1911, contained provisions for the creation 
of new holdings and enlargements for the crofter and cottar 
population. 

The conditions of life differ to a certain extent in the different 
parts of the crofting counties. It must be remembered that the 
total area is large, stretching from Shetland in the north to Kintyre 
in the south. Physically the country is not all highland. It is 
so rn the greater part of Argyll, Inverness, Ross and Sutherland, 
but Caithness and Orkney are lowland areas. The Outer Hebrides, 
except Harris, are not highland territory. The west side of South 
Uist is partly below sea-level. The northern groups of islands are 
neither highland nor Celtic. Shetland comes nearer socially to 
the Hebrides than to Orkney — the Shetlander being, like many 
of the Lewismen, a fisherman with a croft, while the Orkne5maan 
is a small farmer 

One important distinction affecting the whole area may be 
drawn between the western districts, mainland and insular, where 
the crofter township with common grazings is the economic unit, 
and the Moray Firth district, where the crofters hold therr crofts in 
severalty, such crofts being more like the small arable holdings 
common in Aberdeen and Banff. 

It may be mentioned that Caithness and Argyll are the two 
crofting cormties in which the old process of replacing crofts by 
farms had gone furthest. Hence in Caithness particrSarly there 
has long been a considerable demand for land. 

The process of satisf3dng this demand is not then one which 
has only begun since the war. It has been going on for a genera- 
tion. Tlie war has indeed given the West Highland and Hebridean 
people a new “ formula ” to be used in support of their claims. 
Nor is such a movement confined to Scotland Over most of 
Europe, wherever a peasant community finds itself near land owned 
by landowners and occupied by them or by large tenants, unless 
there are towm industries at hand to draw off the young men, or 
emigration has become fashionable, the pressure exerted by the 
peasantry in the direction of settling their surplus upon the oth^ 
land is usually found irresistible Such has been the case in 
Russia jiuring the past few years, where the forcible seizure of 
large estates by the peasantry was part of the process of revolu- 
tion. A similar movement has lately manifest/5d itself in Sicily. 
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In Rumania, a county wherdn the nobility have (^pressed 
-the peasantry for generations, the latter have now come into their 
-own, and a law lias lately been passed making 800 acres the limit 
of any estate ; and that in a country where it was not imcommon 
for landowners to own thousands of acres. The surplus of all 
estates in excess of 800 acres has to be made available to be sold 
to form peasant holdings. 

Anything done in the crofting counties of Scotland is mild 
■compared with this. Indeed the process of reinstating the crofter 
is now generally acquiesced in, and criticism is usually confined to 
the details of schemes by which the purpose is realised. One 
sound principle, it may be conceded, does underlie many of these 
criticisms — the principle that fresh land should not be allotted to 
crofters and cottars under such conditions that no permanent 
improvement is thereby guaranteed in their social condition. Put 
more positively, what is desirable is that public departments 
charged with land settlement should try to provide crofters with 
■economic holdings, to use an expression which became current 
during the working out of a similar problem in the West of Ireland. 
From this point of view, the framers of the Crofters Holdings Act, 
1886, were well advised in making provision at least for the en- 
largement of crofters’ holdings, which in practice usually means 
the enlargement of their common grazings, as land for arable 
enlargements is often scarce. Great good has, therefore, been 
done by the granting of such enlargements in the districts in which 
crofting townships with common grazings are common. The land 
for these enlargements has usually been taken from sheep farms, 
and occasionally from deer forests, the latter being usually too 
expensive to take under the Act of 1911. Enlargements, however, 
do not always meet the case. Where most of the holdings in a 
township are very small (this result being often reached by sub- 
letting to cottars, as has happened mainly in the Hebrides) it 
is necessary to thin out the township and plant the migrants in 
a new township. In Northern Argyll, Western Inverness, West 
Ross and the greater part of Sutherland and Skye the crofter is 
something of a sheep farmer, and the simple and obvious way of 
“ relieving congestion,” as it is called in such districts, is to take 
a sheep farm and subdivide it into a certain number of crofts. 
This can be done without incurring the risks that the pure a^- 
culturist is wont to condemn, and in any case sheep farming 
itself in the Highlands has not been a decided economic success 
in the past generation — as witness the great number of such 
subjects cleared of their stock and turned into deer forests. 

No “ agriculturist ” would prefer to see a sheep farm become 
a deer forest rather than a crofter settlement. In the latter case 
there is no CTeat change in the management of the land. The sheep 
stock remain there as a club stock, looked after by a shepherd. 
It is merely the substitution of a copartnery for an individual. 
It is true that usually the crofters have not the money to take 
over the dub stock and pay for it at entry, and a great part of the 
purchase price has to be advanced. A grudging critic might caip 
at this arrangement, but in the long run it is better that public 
money drould be laid out in maintaining the land at a level of 
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production at least as high as that reached when it was a single 
larm than that the crofters should be left to stock it as they like. 
The result would only be to have a number of small flocks of 50 
or 100 sheep of poor quality, with resultant quarrelling among the 
crofters herding the stock and an undesirable number of 
mischievous dogs ranging the hill-sides. 

If this were allowed overstocking would in time ensue, the 
soumings would be exceeded and surreptitious subletting would 
go on. The letting value of the grazing would go down. On 
the other hand, the club stock involves the minimum of disturb- 
ance in the existing system, it tends to raise the level of prosperity 
of each crofter family^ and its arrangements are such as to make 
it difficult for them to fall back to a lower level — and in time of 
course they have become so accustomed to the new state of things 
that they tend to suppress any inclination towards a deviation 
from the settled policy, such as might undo all the work of im- 
provement. In certain directions the crofter settlement shows 
a positive gain on the single sheep farm, the great drawback of 
which is that it is starved of labour for any other purpose than the 
actual herding. The crofters always cultivate the low ground 
with oats and potatoes ; they cut more hay, and they keep more 
cattle than were kept on the sheep farm. Indeed a slight drop 
in the sheep stock and an increase in the cattle stock are the 
usual marks of the conversion of a sheep farm into a crofter 
settlement. 

In the eastern parts of Inverness, .Ross, the little stretch of 
Sutherland on the Moray Firth, Caithness and Orkney, the crofter 
is generally a small holder, who raises polled Angus or other stores, 
grows some oats and roots, and may buy in sheep at the back end 
to sell in the spring. The enclosed area of his holding may -reach 
thirty acres or more. 

The parish of Latheron in Caithness is, however, more like 
the west coast in having a great number of small crofts, and along 
the coast of Caithness there are a number of rather decaying 
fishing villages. 

The East Coast crofter is past the stage at which he might 
wish to subdivide his croft in order to provide for a son or a son- 
in-law. But he makes his crofting enough of a success to cause the 
next generation to want to go on with the life. There is thus in 
these districts a demand for more land for crofts, which can be 
provided only by breaking up arable farms, and this is a more 
serious matter than subdividing hill sheep farms. It has, however, 
been done to a considerable extent in Caithness, and slightly in 
Orkney, but very little in Ross and Inverness. 

It can safely be claimed that in no county has a greater 
number of more satisfactory land settlement schemes been carried 
through than in Caithness. The holdings are usually of a fair size, 
about 60 acres, and men of a good type, coming from the crofters 
and farm workers, have been found for the holdings. There are 
in Caithness and Orkney many land-seekers, who are prepared to 
work a “ one-pair-horse ” farm. 

The ihost difficult part of land settlement in the crofting 
counties still remains to be described. I refer to the so-called 
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rdief of congestion as it exists in the Hebrides and certain parishes 
on Jthe west coast of Sutherland and Ross-shire — for Lochaber 
and Argyll were and are free from parishes of this t3rpe. 

In the islands the Long Island or Outer Hebrides, parts of 
Skye and Tiree have required most attention. 

Shetland stands by itself, being an island district of small 
crofters’ holdings with scattalds or common grazings, and numbers 
of crofter fishermen. It is a better Lewis — ^better because there 
is less purely peat moss land, more soil in the narrow valleys, the 
housing is better, and the crofter fishermen are better fishermen 
and do more fisWng on their own than the Lewismen. So far 
only enlargements of existing crofts have been made in Shetland. 
Probably, however, apart from land settlement, much good has 
been done by the efforts of public departments and the North of 
Scotland College of Agriculture to improve the breeds of Shetland 
stock — ^ponies, cattle and sheep — and the character of the 
agriculture. 

With regard to the Hebrides it may be said that for various 
reasons very little land settlement has been carried on in Lewis 
and Harris, which are the worst off of all the congested districts. 
Most has been done in Barra, South Uist, the north end of Skye 
and Tiree — partly because at one time or another a great deal of 
discontent and agitation in those districts forced the Government 
of the day to do something. Thus the Barra cottars began to 
stir after the Boer War. A distinction has usually been drawn 
in these areas between fishermen’s holdings, which include a 
dwelling-house, a cow’s grass, and a patch for oats and potatoes — 
such as elsewhere would be called an allotment — on the one hand, 
and a croft intended more or less to support a family. 

The neighbouring islands of Barra and South Uist offer rather 
well-contrasted examples of the two types. The Barra man is 
supposed to be a fisherman ; a number of fishermen’s holdings 
has been made in Barra and Vatersay on the lands bought by the 
Congested Districts Board. The large farm of Eoligarry, which 
has been bought by the Board of Agriculture lately, will be settled 
by crofter fishermen. 

The number of landless cottars was relatively less in South 
Uist than in Barra, but a number of farms have been subdivided 
— ^in fact, there are only two or three farms at the north end of the 
island still left. 

Probably in all the Hebridean districts the people of the Uists 
and Benbecula are the best farmers among the crofters. They 
manage stock better than most of their class and have a great 
aptitude for raising West Highland cattle. There is indeed no 
particular reason why these iriands should be given up mainly to 
sheep, seeing that there is a more generous allowance of low ground 
on them than in most Highland parishes — such low hills as exist 
are mainly on the east side — the rest of the land is cultivable 
moor and “ machar,” and that is cultivable if due precaution is 
taken. Of course sheep fed on machar make good mutton, like 
the French “pr^-saJA” 

One of the most ambitious schemes of the Board of Agricultyure 
was carried out on three farms on the northern half of South Uist. 
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A number of quite fair-sized holdings was made on them with 
25 acres of arable land, exclusive of outrun and a share in common 
CTazing. The settlement has been well conceived and successful. 
When holdings of this size come to be made and there are enough 
people of sufeient substance to take them, they tend to create 
a standard and the next generation will not be content with life 
on a mere cottar holding. The growth of this feeling probably 
accounts for a diminution in the population of North Uist and 
Benbecula. At an earlier date the proprietor of North Uist set 
his face against subdivision and subletting, and in the long run 
his policy has been justified. 

Tiree is another island of which the inhabitants are good at 
stock raising — ponies and cattle are their main stand-by. As 
the island is quite flat, the rain-clouds from the Atlantic pass over 
it, and its climate is drier than that of most of the west coast, 
but the winds are strong. Most of the farms in the island have 
been broken up. Some quite good holdings have been formed on 
the subdivided farms. 

Skye is an island with contrasts. The east end has good crofts 
and the seven miles between Kyleakin and Broadford village 
probably has more modem houses than any similar area in the 
crofting counties. Yet there are some miserable townships even 
in the east part of the island, such as Sconser, and one or two on 
the west coast of Sleat, while in some of the northern peninsulas 
the crofter settlements not long since were not far ahead of the 
Lewis and Harris townships. Purchases by the Congested Districts 
Board of the Kilmuir Estate and of Glendale in the Vatemish 
peninsula have led to great improvements in these districts, and 
lately the Board of Agriculture has acquired great tracts of land 
in Skye — ^particularly a large area with some of the best land in 
the island round Loch Bracadale, including two great sheep farms. 
It will be a pity if in the settlement of these lands the Board are 
not able to bring the Skyeman up to a higher level of farming 
than is represented by club sheep stock and West Highland stirks. 
The grazing is good, and Ayrshire cattle can thrive in the island. 
Co-operative dairying for cheese-making would raise the whole 
level of farming in this region. 

Lewis and Harris suffer from literal congestion. The 30,000 
people in Lewis (apart from 4000 in Stornoway) live in a hundred 
township villages round the coast of the island, there being hardly 
any inland townships, except so far as those at the head of Loch 
Roag, which runs several miles inland, and again on the east side 
at the head of Loch Erisort can be so considered. In some respects 
Harris is worse off than Lewis. Like the rest of the Long Idand, 
Harris his all its good land on the Atlantic side, and on the Minch 
side the land is much more rocky than in the Uists, yet it is among 
these rocks that the greater part of the population of Harris lives. 
What makes the situation worse in South Harris is that a great 
part of the machar grazing is not even in a sheep farm, but 
in a deer forest — and in the height of summer the deer may be 
seen on the low ground, just as they may be in the deer park at 
Magdalen College, Oxford, and other places in the south of England. 
In all the years in which statutory powers have existed for the 
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purpose, practically nothing has been done to make more land 
available for the Harris crofters. Having been forced by their 
environment to become crofter fishermen, they have not now 
the means or training to use the machar land as the Uist men 
would use it. 

Mention should be made of a successful little settlement made 
by the Congested Districts Board at Borve in Bemera in the 
Sound of Harris. 

In Lewis again, if all the farms in the island were broken up, 
and formed into groups of quite small crofts, the congestion would 
not be relieved. Until 1912 there was no power to take land by 
compulsion, and presumably there was some unwillingness to 
press the late proprietor to break up farms. The rates were very 
heavy, especuJly the parish rates. The Public Health Rate was 
at its statutory maximum. The services maintained out of the 
proceeds of local taxation were mainly for the benefit of a poor 
crofter and cottar population. The farms, salmon fishings and 
shootings represented two-thirds of the assessable rental of the 
island, and they were more or less free revenue, but if the farms 
were broken up into crofts the income would be less secure and 
would be saddled with the burden of a larger crofter population 
than ever. 

Major Matheson, however, did break up the farm of Aignish, 
near Stornoway, into twelve or thirteen holdings in concert with 
the Congested Districts Board, and Mangursta over on the west 
side of the island in the parish of Uig. The Board of Agriculture 
had eilso scheduled four farms for subdivision before the war and 
had applied to the Land Court for Orders, but the disposal of the 
applications was hung up during the war and they have not been 
proceeded with since. 

The recent controversy between Lord Leverhulme and the 
raiders has brought out the difficulties inherent in any attempt to 
deal with a population like that of the island of Lewis. The 
average Lewis croft is rented at less than £2 a year. Such a croft 
does not occupy the crofter for more than a fourth of the year. 
If he can get work for the other three-fourths, well and good. He 
is a migratory labourer like the Irish from Donegal and Galway, 
or like Poles, Italians and Spaniards. It is better that he should 
have his home in Lewis than in the slums of Glasgow. But clearly 
only a limited number of people can live under such conditions — 
and the Lewis tradition has been to break up small crofts into 
smaller ones by allowing a son or son-in-law to build a house on 
the croft. Hence there are 1500 families of cottars and squatters 
besides the 3000 families of statutory crofters. 

Further, this style of life condemns the inhabitants to a low 
standard of Uving. Even now, after much rebuilding, the old 
black house with the byre under the same roof as the dwelling- 
house is painfully common. 

Much public money has been spent in road-making in Lewis ; 
and the utility of the road has come to be secondary to the desir- 
ability of circulating money in wages. The roads are not kept up 
after they have been made. Indefinite subsidies of this kind are 
too much to expect from the State. If the crofter system as it 
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exists in Lewis is to be maintained by Statute, and even against 
Statute, the local community cannot expect to be borne on public 
funds because they insist on sticking to an uneconomic way of 
living. 

At the same time it is clear that the Lewis people generally 
would not accept employment in any industrial tmdertakings 
started in the island, which involved their forsaking their crofts. 
The position of an ordinary town worker working for wages and 
paying for the satisfaction of all his needs in cash is alien to their 
habit of mind. They could not be induced to give up the croft, 
which, humble and uneconomic as it may be, represents to them 
something on which they can fall back and which will see them 
through. They would feel that they were forfeiting their in- 
dependence if they gave it up. Nor need this happen. For if 
the proposals for Lewis are mainly the setting up of factories 
in which fish can be treated, the islanders could fish in home 
waters, knowing that they would have a market at their doors. 
This opening, however, would be available mainly for the townships 
on the east side of the island. And it so happens that two of the 
bad congested areas are on that side. 

The Point district, near Stornoway, contains a number of 
townships in which there are numerous cottars. This group of 
townships contains more regular fishermen than most of the 
island, and as Stornoway becomes more industrial these fishermen 
will have a local market. If these fishermen became such in the 
sense in which the men of the Moray Firth villages are fishermen, 
it would be a fairly simple thing to provide the cottars with small 
allotments — for they would still want a patch to grow potatoes 
and a cow’s grass to provide them with milk — and otherwise let 
them live on their fishing. 

The situation at the north end of the island would, however, 
still require to be dealt with. At present there is a more or less 
continuous line of houses along the highroad on the west coast 
for about two miles out of Ness, the most northern point, and a 
little south of this series of settlements are a few badly congested 
townships to relieve which portions of the common grazings 
should be made available, even if the sheep farm of Galson is not 
taken for this purpose. 

Looking at land settlement in the Hebrides, one may say 
that here it will probably have one result — i.e. that in time very 
little but crofters’ holdings will be left in most of these islands ; 
and on the whole settlement has not been very expensive to the 
tax-payer here. It is true that the Boards concerned have had 
to let land at a lower rate than they purchased it at, but only in 
one scheme have they had to pay a heavy compensation. 

One of the grounds for claiming cheapness as a merit of 
Hebridean schemes is that buildings are put up in these districts 
more cheaply than elsewhere in Scotland. The crofter has one 
quality of a good colonist — ^he is a jack of all trades.* He gets in 
a local mason, and perhaps a joiner and slater, and amon^ them 
they soon put up a dwelling-house ; the bjre is a still simpler 
matter. It is unfortunate that on the mainland the crofters with 
rather larger holdings seem to have lost this power, and apparently 
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the local working tradesman is less common in the more eastern 
districts. Anyhow, houses on settlements in these parts usually 
have to be built by contract, which is a pity, because the whole 
success of the crofter type of small holding is based on the fact 
that the buildings are provided by the crofter. They can be so 
provided effectively only if something like the Hebridean practice 
survives ; otherwise they will be too big a burden and vm tend 
to make impossible the type of small holding which has so far 
survived in the crofting districts. 

To turn now to the rest of Scotland. It was suggested at the 
outset that land settlement is on a different footing here from the 
crofting districts. Not that the rest of Scotland, which goes from 
Rattray Head to Kirkmaiden, is quite uniform. But what one 
might call a social equilibrium has been established in most of 
the other parts of Scotland. 

The majority of the people in the rural districts acquiesce in 
the existing disposal and distribution of land. Indeed in many 
parts of Scotland the type of small holder corresponding to the 
crofter has died out, and the system with which he was associated 
has been so thoroughly superseded that, in the ranks of society 
which replaced him, nobody represents the succession and there- 
fore nobody feels disinherited. Over great tracts in the south- 
east of Scotland there is nothing but arable farms, with large 
farmers and skilled workers. Such villages as exist are inhabited 
mainly by such tradesmen as are still required for a country-side, 
which has hardly any peasantry apart from the farm worker. 

Again, over the whole stretch of hill country from St. Abbs 
Head to Ballantrae is a nearly continuous zone of hill sheep farms 
inhabited solely by the tenants and the shepherds, many of them 
led farms and in that case entrusted very much to the shepherds. 
The same state of things reproduces itself again in the Grampians, 
from the Firth of Clyde almost to Aberdeen. Except that in 
parts of the Grampians sheep farms have given place to deer 
forests, it seemed part of the settled order of things that these 
tracts of land would never be put to any different use than sheep 
farming, unless it were to provide sport, and that the social 
organisation of their population would never change. Fife, East 
Perth and Forfar again are rather like the Lothians, except that 
in some districts the cultivation is less intensive and more cattle 
are fed. 

Farther north, in Aberdeen and Banff, highly efficient mixed 
arable farming and stock feeding are achieved, but under a rather 
different system. This is the region of the efficient and economic 
small farm — something like a Scottish Denmark. 

The south-west again — Lanark, Ayr and Dumfries — has its 
arable districts and its dairy farms. What is wrong, it might be 
asked, with the existing order of things ? SoU, climate and 
markets have determined the right kind of farming for the different 
regions of the country, and the right size of farm for each t3q)e of 
farming. No doubt there is much truth in all this, and probably 
the best and most suitable thing has been done with the various 
districts — so well planned indeed and business-like does every- 
thing seem that to a stranger from England most of the country 
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districts in Scotland give a peculiar impression of being labelled 
" no admittance except on business.” It is true that m certain 
districts with unusual amenity a certain number of “sunmer 
letting ” village communities are tolerated and townspeople 
are afiowed to come into them during the summer. Hence, 
given this matured and four-square system, any one ^at proposed 
to settle people on the land and break up farms into small holdings 
in the non-crofting parts of Scotland is regarded as an innovator 
— and one who is proposing to put to a less useful purpose the 
much prized but limited farm land of Scotland. It is not realised 
that there is nothing “ static ” in this world except perhaps an 
Australian marsupial. If it will help to disarm criticism, it may 
be said at once that probably nobody has ever proposed to convert 
large farms into small holdings on a big scale in any of the well- 
farmed areas of Scotland. Further it will probably be generally 
conceded that unless such subdivision at least keeps up the level 
of agricultural production on the land, there will have to be 
strong social grounds for making the change in order to outweigh 
the purely agricultural considerations against it. 

It may be suggested that the war has satisfied many people 
that such social reasons do exist. Under certain circumstances 
land settlement does lead to increased agricultural production. 
The success of ordinary Scottish farming depends on a supply of 
skilled labour as well as of skilled capital. In the years before 
the war there was a large emigration of farm workers, and farms 
in arable districts were being put down to grass through sheer 
scarcity of labour. Now, sufficient labour could be ensured by 
mak in g farmer and labourer one — i.e. by breaking up a large farm 
into smaller farms. Scottish experience is not unique here. 
Scarcity of hired labour has caused the formation of small. farms 
in France, America and elsewhere. The farm of Middlebank in 
the parish of Errol, Carse of Cowrie, was a farm in this position, 
which was taken by the Board, and it has been one of their most 
successful settlements, and the production of the area has increased. 

Even apart from this consideration the emigration of farm 
workers brings out one of the chief motives for providing means 
for the formation of small holdings. It was hoped in fact to 
make home prospects brighter for this class, among whom there 
was clearly some discontent with their lot in life. From this 
point of view the small holdings movement should have commended 
itself more to large farmers than it has done. Who could be more 
competent than a hiU shepherd to take up a sheep farm ? Yet 
the ordinary sheep farm requires too much capital for a shepherd 
to hope to offer for one. Indeed, if he is to bring up a famuy on 
his wages, he can save little even for a single hirsel mrm, and few 
such exist. It is indeed probably the lack of working capital 
which has made it difficult so far for farm workers to apply for 
small holdings. For the Board has set itself generally in the east 
and south of Scotland to create fair-sized small farms, at least 
of the “ one pair ” of horses type. They knew that a farm worker 
was too well aware of the conditions of farm work to want to take 
an uneconomic small holding — and even for the small farm of 
6o to TOO acres a fair capital is required. Such farms are not 
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Cabbage Plants. 


Exceptionally fine Autumn Sown, at Lowest Prices and 
guaranteed, specihlly grown from Selected Seed 
off our Celebrated Stocks. 

Early Urge Yorks Wiaaingstadts 

Utes or Dramheads Reds and Curled Greeos 

Saroys Brussels Sprouts also Excelsior Onion Plants 

Price Lists, for prompt delivery carriage paid to any district in Britain, 
on application. 


JOHN GILLIES, PRESTONPANS, LTD., 

l*RlSSTONPANS, EAST I.OTIIIAX, 

Largest Cabbage Plant Growers in Britain. 
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Potato 6rader 



(WITH SPECIAL IMPROVEMENTS JUST INTRODUCED). 

, ^ ^ Sieves can be supplied with any size Mesh, 

and are interchangeable. It CLEANS and 
(uKADES perfectly and cannot choke. 
Nothing to wear out or get out of order. A 
child can use it. It will grade up to THREE 
TONS per hour. Hundreds in use. New 
and Improved Vattci n as illustrated. Deliverb 
at one or both sides as required 

Prices from dS7 1 0 O Carriage Paid* 

Tbtee of our latest Testimonials (PleAst notice dates ) 
’The Grader >ou supplied to us has been of Untold 
Value, and is well deset vini; of iIil highest prAise~(Si^ed) 
J P. Jlib, Priddy Hill farm, Well),, Notemhei Jalh, lOtfO 
Tha llolasshie Company, Ltd , Twyford, Berks., )an 
rd lien. — ” Vour Giadcr will prove to bt a valuable machine 
to any farmer, whether he s Ir aci e or >0 acres of potatoes. 

Cleans and Gradei, the three si/es (|mckly, without any energy 
on the pait of boy, woman, or man working it. bo light and 
portable, should sell well and be a boon to all growers. 
(Signed) P L Siani fy, Molassine Model Poultry Farm. 

Mr A E. Rowell, Parley Beams, Earls Come, Essex, 
writes on January 2'*th, 1921 :—** The Potato Grader I had of 
you IS giving eveiy satisiactioa. It works quite easily, and 
the potatoes are in a very good position for picking out bad 
Patent No 120695. ‘’uc’* I uonsulci it a very good investment. ’ 


patentees AKb SOLE MANUFACTURERS) it- 

PESSEL.L. & NORMAN, Etd., 
Southgate Works, Southgate Street, lEUiTH, 
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uncommon in the counties between the Tay and the Moray Firth, 
hut they are usually up the §lens and rather far from centres. 
Further, it is clear ^at there is a demand for such farms, since, 
whenever one falls vacant there are usually numerous offerers. 
In Aberdeen and Banff even on lower ground, small farms and 
small holdings are common. Aberdeen h^ as many small holdings 
<rf not more than fifty acres as Inverness. Hence in Aberdeen 
there is no great need for more small holdings. Nor is there such 
land hunger among the small holdings popmation here as in the 
crofting counties. The families of the Aberdeenshire small 
farmer have a wider outlook, thq? are wdl educated, and can push 
their fortunes outside their native parish. 

There is another class of demand, the satisfaction of which 
might perhaps be watched rather critically in some quarters — 
».«. the demand of the town dweller for a sm^ place in the country 
with a little land, where he can be something of a market gardener 
or can keep pigs and poultry. Such a person has often had little 
experience of country life, and to-day the liigh cost of building 
makes it doubtful whether too much money should be spent on 
forming holdings of this kind, which may perhaps soon disappoint 
their occupiers. Places of this kind, too, are more readily 
provided in districts with numerous villages, such as are common 
in the south of England. But in Scotland land is limited and 
usually earmarked for existing farms. Still, the fact of the war 
and the considerable number of ex-soldiers, who represent this 
t5q)e of demand, make it impossible to ignore it. 

Small holdings of this type have been made — e.g. in A3nrshire — 
on which the work is done by the holder’s family, while he works 
mainly elsewhere. A critic might say that this was rather helping 
to provide housing (with a large ^otment) for fzirm workers, 
and making them more like the English agricultural labourer, 
who is a cottager. Few market gardens have been^ormed under 
the Act of 1911, the farm of Ballencrieff in East Lothian being the 
settlement on which most have been made. During the two 
years at which they were at work before the war, the Board of 
Amculture were not able to do much in the non-crofting counties ; 
a few schemes in the Border counties, one or two, not too success- 
ful, in the Lothians, one good one in East Perth, and several in 
the south-west were their main achievement. The Small Holding 
Colonies Act, 1916, and the Scottish Land Settlement Act, 1919, 
however, have enabled them to work on a larger scale, substituting 
for previous methods the purchase of whole estates and for this 
purpose providing more liTOral funds than were previously avail- 
able. In this way estates have been acq^wed in the counties of 
Aberdeen, Kincardine, Forfar, Perth, Fife, Berwidc, Dumfries, 
and single farms in East Lothian, Ajt and Argyll (Kintjre). 
An estate on the borders of Aberdeen and Banff was presented to 
the Board free by the owner for settling natives of Aberdeenshire. 
On some of the estates central farms and other training institutions 
are being established. 

The policy of purchasing land, however, has its drawbacks, 
wjiich, like those attending the working of the 1911 Act, are 
largely financial. Curiously enough, the “ Wyndham ” Act in 
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Irdand. wbich definitdy su]a 5 titute 4 a sdbieme ol ptuchase Icnr £|be 
Okdstonian legislation of i88i, was soon held up by the finaadtl 
break. Pmebase means locking up ca^tal in laM, some ol whkii 
w 31 not become available for several years, as the farm leases 
ntn out — ^for it is an expmsive business to compensate existing 
tenants for breaking their leases. 

These considerations tend to slow down the pace of land 
settlement — ^but this will not be an unmixed evil, if it causes half- 
hearted applicants to cry off. And among ex-service men there 
must be a certain number of applicants who are at a loose end 
through no fault of their own, but in many cases in fact through 
their public spirit and devotion to national need, which has 
interrupted the thread of their former civilian life. The country 
has an obligation to them, but the best way of meeting it is not 
necessarily through the provision of a small holding. 

The great bulk of the demand for land still comes from the 
crofting counties, but in the rest of Scotland there is a marked 
demand from certain distncts, such as the counties of Ayr, 
Dumfries, Lanark, Wigtown, in the south-west, Pertli, Fife and 
Berwick on the east. The distribution of demand is interesting. 
It is strongest in the south-west. This is not surprising, as Ayr 
and Lanark are near great markets and they are dair5dng counties 
with great numbers of small dairy farms at present. Dair3dng 
indeed is one of the obvious openings for the small farmer. 
Dumfries, again, is a county in some parishes of which there are 
already numbers of successful small holdings, worked on a com- 
bination of two or three lines, which favour the small holder. 
Among the early settlements of the Board some of the most 
successful have been in Dumfries and Wigtown. In the latter 
county a good class of applicant has come forward. Dairy holdings 
have formed a feature of the settlements in the south-west, and 
dairy herds 0^24 or 25 cows may be found on holdings of 60 acres. 
Any agriculturist might without misgiving support the formation 
of sm^ places in the south-west of Scodand, and it is obvious 
that the increase of dair)dng, especially co-operative dair3dng, 
in this region, indicates actual agricxiltural progress. 

The eastern counties in which a demand exists are note- 
worthy as being centres of high arable farming, and the skilled 
ploughman is common in them. They, too, are near good markets, 
and as fair-sized holdings will generally be made in these districts 
there seems to be a good chance of land settlement, the results 
of which the promoters need not be ashamed of even in the very 
centres of high farming. 


WAGES OF FARM WORKERS IN 1920-1921. 

Sir James Wilson, K.C.S.I. 

I. — Berwickshire. 

Returns have been received from 66 farms in different parts 
of Berwickshire stating for each worker his or her age, present 
cash wages and allowances in kind. The cash values of the 
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And«ftn«es ia tdod ku been calculated at the values placed upon 
them for foe purpce^ of foe minimum wage by the District 
Wages Committee, foe most important of those values being as 
follows ; — 

House as entered in the Valuation Roll. 

Dressed potatoes, £g ^r ton. 

Potatoes in the drill, ^6, 15s. per 800 yards. 

Milk, 2s. 6d. per gallon. 

Oatmeal, 48. Qd. per stone. 

Cartages, £2 per annum. 

Keep of a cow on low land, 9s. per week. 

Keep of a hill shepherd’s cow, 4s. per week. 

Board and. lodging, men over 18, 21s. per week ; women over 
17, 14s. per week. 

For each class of worker an arithmetical average has been 
struck. Practically all the permanent staff are engaged for the 
year, and these arithmetical averages give a fairly accurate idea 
of the actual earnings of the farm-workers in the county during 
the current year commencing with Whitsunday 1920. 

Total Permanent Farm Staff. — The farm-workers permanently 
employed on these 66 farms (excluding domestic servants) may 
be classified as follows ; — 


Class of Worker. 

Under 21. 

Between 21 
and 60. 

_ _ 

Over 60. 

Total. 

Married 

Single 

Married. 

Single 

Married 

1 

Single Married 

1 

Single. 

Total. 

Stewards 



27 


9 


36 


36 

Ploughmen 


25 

87 

55 

5 


92 

to 

172 

Cattlemen 


I 

21 

5 

6 


27 

6 

33 

Shepherds ... i 

... 

3 

30 

2 

2 

... 

32 

5 

37 

Orramen 1 

... 

3 

11 

1 

3 

3 

14 

7 

21 

Total Mcde Workers 


32 

176 

63 

1 

25 

3 

201 

98 

299 

Woman Workers 

... 

30 

8 

1 




102 

110 

Total both sexes ... 

... 

62 

184 

biJ 

25 

Lj 

1 209 

200 

1 

409 


Of the total permanent working staff on these farms 27 per cent, 
are women and girls. Of the male workers 67 per cent -are 
married ; li per cent, are under 21 ; 80 per cent, are between 21 
and 60 ; and 9 per ceht. are over 60. Few youths under 21 are 
employed as cattlemen, shepherds or orramen, but 15 per cent of 
the ploughmen are under 21. 

AR Male fana-Workan.— The averse weekly earnings of all 
male farm-wm-kers, without distinction between married and 
single, are as follows : — 
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Average Total Weekly Earnings. 


Class pf Worker. 

Under 2i. 

Between 21 
and 60. 

Over 60, 


s* 

d. 

X. d. 

s, d. 

Stewards 

, 

, 

61 1 

59 0 

Ploughmen 

47 

6 

52 6 

53 10 

Cattlemen 

48 

7 

54 0 

50 4 

Shepherds 

46 

4 

5 S6 4 

52 9 

Orramen . 

43 

* 

49 10 

49 0 


In all classes the average earnings of the youths under 2i are at 
least 5s. a week less than those of the adults between 2i and 60, 
and in all classes except the ploughmen the earnings of the men 
over 60 are somewhat lower than those of the men between 21 
and 60. In the case of the men between 21 and 60 the average 
earnings of the shepherds and cattlemen are higher than those 
of the ploughmen, while those of the orramen are lower ; but it 
is to be remembered that out of his earnings the shepherd has 
generally to feed one or more dogs. The average earnings of the 
stewards are 8s. yd. a week more than those of the ploughmen. 

Average Weekly Earnings of Men between 21 and 60. — The 

average weekly earnings of the men between 21 and 60, other 
than the stewards, are as follows : — 


Class. 

Married. 

Single. 

Cash 

Value of 

Total. 

Cash 

Value of 

Total. 



Wages. 

allowances. 

Wages 

allowances 


j. d. 

s. d. 

X. d. 

X, d. 

X. d. 

d. 

Ploughmen ... 

44 10 

9 5 

54 3 

44 0 

6 0 

50 0 

Cattlemen ... 

44 9 i 

10 10 

55 7 

42 I 

5 I 

47 2 

Shepherds . . . 

45 I 

II 9 

56 10 

38 0 

II 5 

49 5 

Orramen 

44 7 

6 9 

51 4 

33 0 

0 9 

33 9 


In all classes the average earnings of the single men are below 
those of the married men by 4s. a week or more, the difference being 
mainly in the value of the allowances, except in the case of the 
shepherds and orramen. For the married men between 2i and 60, 
the average cash wages are much the same for all classes, but the 
shepherds and cattlemen have higher, and the orramen lower, 
allowances than the ploughmen. 

Married PlonghmeH between 21 and 60.— The most important 
class of workers on these farms is that of the married ploughmen- 
between 21 and 60, and the information regarding them may be 
given in more detail. The married ploughman is in almost every 
case prbvided with a house and with certain allowances, including 
the free cartage of his coals and flitting. Of the 87 married 
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ploughmen almost every man receives an allowance of potatoes, 
sometimes in the form of so many cwts. in the year and sometimes 
as the produce of so many yards of drill Thirty-five men get 
potatoes by weight, 22 of them receiving 2 tons, one 30 cwt, eight 
I ton, and four 16 cwt, so that the typical allowance in this form 
may be taken to be 2 tons in the year. When the allowance is 
made in yards of drill, the man supplies the seed and the farmer 
supplies the land, manure and labour. Of the 48 men who get 
their potatoes in this form, 22 have 1800 yards of drill and 21 
have 1600 (about a quarter of an acre). Only 4 of the 87 get an 
allowance of oatmeal, varying from 10 to 24 stones in the year. 
None of them has a daily free allowance of milk, but 10 have the 
keep of a cow. Of the 87 men at least 42 have a harvest-fee, of 
whom 3 get £Sy 13 get £z, 20 get 30s. or 35s., and 6 get £1. The 
man who can supply one or more workers generally gets a higher 
wage than the man who cannot. The present average earnings 
of a typical married ploughman in this county may reckoned 
as follows : — 

Earnings Per Year, Per Week, 

£ s, d, s, d. 

Cash Wage ... ... ... 45 o 

Allowances — 

House and garden ... 500 

1800 yards of potatoes ... 15 4 0 

Cartages .... . . 200 

Harvest fee ... .. 200 


Total of allowances ... ;^‘24 40 9 4 

Total earnings 54 4 

Where a ploughman has the keep of a cow his cash wage will be 
9s less Of the 87 married ploughmen 20 have total earnings of 
""over 56s. a week and 13 have under 52s., but only 7 have over 58s. 
and only 4 less than 50s. As there must be a considerable 
difference in the efficiency of the different men, and as the 
earnings in each case are the result of an individual bargain, it is 
somewhat remarkable that the difference in earnings is not 
greater. 

It is interesting to compare the present figures with those 
given for the average earnings of adult horsemen (married and 
single) in the Board of Trade’s Report of 1907 and with the 
corresponding figures based on a partial inquiry made last year. 


Vear. 

Class. 

1907 

1919- 20! 

1920- 21/ 

Adult horsemen 

All ploughmen between 21 
and 60. 


Average Weekly Earnings. 


Cash. Allowances Total. 



s. 

ci. 

19 

7 

46 

10 

52 

6 1 
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AccfMTdiag to these estimates, the present cash vaiite of the 
average earnings of an adult ploughman is about zj times what 
it was 13 years ago, and 5s. a week higher than it was last 
^ear. For the married ploughman the comparison with last year 
is as follows : — 


Year. 

Average Weekly Earnings of Married Ploughmen between 21 and 6a 

Cash. 

Allowances. 

Total. 


j. d. 

j. d. 

r. d. 

1919-20 ... 

39 5 

9 2 

48 7 

1920-21 ... 

44 10 

9 s 

S4 3 


In last year’s calculations, which were for the winter half-year, 
the harvest-fee was not taken into account, and, allowing for this, 
the rise in the average total earnings this year has been about 5s. 
a week. At a joint conference between the Farmers’ Union and 
the Farm Servants’ Union for Middle and East Berwickshire held 
before last Whitsunday it was agreed to recommend a rise of 
4s. 6d. a week, and it now appears from these returns that that 
recommendation has been generally followed, at all events on 
these 66 farms. 


Other Men between 21 and 60 . — The comparison is as follows for 
all men, married and single, between 21 and 60 : — 


Year. 

Total Weekly Earnings. 

Cattlemen. 

Shepherds. 

Orramen, 


j. d. 

s, d. 

r. d, 

1907 

20 6 

21 8 

20 4 

1919-20 

48 7 

51 2 

45 10 

1920-21 

54 0 ' 

56 4 

49 10 

Increase since last year . . 

5 5 ! 

5 2 

4 0 


The rise of wages since last year appears to have been approxi- 
mately the same for these classes of workers as for the ploughman. 

The allowances of the married cattlemen are much the same 
as those of the ploughmen. Of the 21 married cattlemen between 
21 and 60, II get an allowance of potatoes by weight — generally 
2 tons ; 7 get so many drills of potatoes — generally from 12OO to‘ 
1800 yards ; 5 have the keep of a cow ; 7 have a harvest-fee vary- 
ing from to ; and 2 at least are allowed to keep pigs. 

Of the 30 married shepherds between 21 and 60, ii get an 
allowance of potatoes by weight, of whom 6 get 2 tons and four 
I ton yearly. Twelve get so many drills, 5 getting 1800, and 5 
1600 ; 12 get an allowance of oatmeal or barley, the highest 
allowance Iwing 60 stones per annum. Fifteen of them get the keep 
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vf a cow; 5 have an allowance of coals, generally x ton per 
annum ; and 6 get a harvest-fee varying from 30s. to £3. Five 
are allowed to graze sheep, in one man’s case the number being 
xo ewes and 3 hogs, but it is generally less — say 3 of 4 ewes. 

Of the II married orramen between 21 and 60, 8 have an 
allowance of potatoes by weight, generally i or 2 tons ; l has 1600 
yards and another 1200 of drill ; i is allowed the keep of a cow, 
and 4 get a harvest-fee. 

Shigto Men and Boys. — Of the whole male staff on these 66 
farms one-third are single men and boys, and of them one-third 
are under 21. There is no mention of a bothy on any of these 
farms, and in only three cases is the man returned as getting his 
meals in the farm-house. A considerable number of single men 
have a free house, and probably in these cases the man has a 
mother or sister living with him. The great majority of the single 
men and boys apparently live with their relatives, and some of 
them get an allowance of potatoes as part of their wages. 

Female Workers. — On these 66 farms the number of women and 
girls permanently employed (other than domestic servants) is iio, 
of whom only 8 are married ; 30 of them are under 21. For the 
80 women between 21 and 60 the comparison with last year is as 
follows : — 


Year. 

Cash. 

Allowances. 

Total. 


f. d. 

d. 

1 j. d 

1919-20 

24 5 

I 7 

26 0 

1920-21 

29 2 

3 I : 

32 3 


In the calculation made last year, which was for the winter half, 
the harvest-fee was not taken into account, and, if allowance be 
made for that, the rise of earnings seems to have averaged about 
5s. 6d a week, or much the same as for the men. Of the xio female 
workers 52 get in cash 30s. a week, 33 get 29s. or 29s. 6d., and 20 
get 28s. or 28s. 6d. I n addition to this regular cash wage almost 
all the women get a harvest-fee, which in most cases is £2, but in 
some cases is £i and in others £2, 5s. or ^^3. A num^r of the 
women workers have a free house, some of them being widows 
with children, and some of them sisters living together, and in 
such a case the woman usually receives an allowance of potatoes 
similar to that of the married man. It is not usual to ledge and 
board the women workers in the farm-house. Most of them live 
with their parents or relatives, and in such cases they generally 
get an allowance of potatoes, such as a ton or 900 yards of drill. 
At the joint conference held before last Whitsunday it was re- 
commended that for Middle and East Berwickshire the cash 
wages of women should be increased by 4s. 6d. a week, and it now 
appears that this recommendation has been generally followed. 

Family E n gage m ents. — On many farms in this county the size 
of the cottages makes it possible for a family to live together and 
work on the same farm, the bargain being often made with the 
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father or elder brother for the whole family. For instance, on one 
farm with a permanent staff of 14 male and 7 female workers, to 
judge from the names, three families provide 4 workers each, and 
other two provide 3 each. On another farm with 8 males and 3 
females, 10 of the workers are provided by three families. On 
another farm, again, a ploughman and his son and daughter are 
engaged together and so are another ploughman and his two 
daughters. It is common for some of the sons and daughters, 
even after they are grown up, to stay on in the family home and 
work on the farm the whole year round along with their father. 

Working Honrs. — In February 1920 a joint recommendation 
was issued by a conference between representatives of the two 
Unions in Berwickshire as to the basis on which re-engagements 
should be made at the ensuing hirings : 

That the working hours be 9 per day, from stable to stable, 
from 1st February to 15th November, except during 
harvest, when the present arrangement as to working hours 
will be continued. 

That the working hours from i6th November to ist February 
be 8 hours per day, from stable to stable. 

Any meal-times taken will be reckoned as an addition to these 
hours. There shall be allowed 17 whole, or 34 half, holi- 
days, with New Year’s Day and one hiring day in addition. 

II. — Bute and Akran. 

Similar returns have been received from 32 farms in Bute and 
Arran (14 from Bute and 18 from Arran). The most important 
of the values placed on the allowances are as follows : — 

House and garden — Per Valuation Roll, and failing any entry 
in the Valuation Roll such value as may be fixed by the 
District Committee, but in no case to exceed £6 per annum. 

Oatmeal — 43s. per boll of 140 lbs. 

Flour — 25s. 6d. per boll of 140 lbs. 

Potatoes — £6 per ton. 

Milk 2s. per gallon. 

Butter — 2s. per lb. 

Board and lodging — Males over 18 — i6s. per week. 

Females over 18 — 13s. per week. 

Coals — £^2 per ton. 

Peats — £6 per annum for the customary supply for a year’s 
fuel (the farmer bearing the expense of cutting, carting, 
and stacking peats). 

Free cartage — Usual rate and custom, but not exceeding £1 
per annum. 

For each class of worker an arithmetical average has been 
struck. As a general rule the married men are engaged for a year 
from Whitsunday, but sometimes in Arran from Martinmas, and 
the rest of the farm staff are engaged for the half-year from Whit- 
sunday or Martinmas, so that in most cases the wages now paid 
(October 1920) were fixed at last Whitsunday. 

Total F er n m mot Staff. — The farm-workers permanently 

employed *on thes^ 32 farms may be classified as follows : — 
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I steward, 30 ploughmen, 5 cattlemen, 8 shepherds, 20 orramen, 
and 25 women and girls, some of whom do domestic as well as 
farm work. This makes a total permanent staff of 89 — giving an 
average of less than 3 per farm. The women and girls, including 
those who are part-time farm-workers, comprise 28 per cent, of 
the total. Of the 64 male workers 15 are under 21 and 49 over 21 ; 
31 are married and 33 are single. 

Male Faxm-Worken. — In all classes the average earnings of the 
youths under 2 X are considerably less than those of the adults 
between 21 and 60. For the adults the comparison is as 
follows : — 


Average Weekly Earnings of Men between 21 and 60. 


Class. 

Married. 

Single. 

Cash 

Value of 

Total. 

Cash 

Value of 

Total. 



Wages. 

allowances 

Wages. 

allowances 


s. d. 

f. d. 

j. a * 

d. 

f. d. 

s» d. 

Ploughmen ... 

46 6 

8 4 

54 10 

30 10 

14 7 

4S 5 

Cattlemen . . 

25 0 

32 0 

57 0 

23 2 

16 6 

39 8 

Shepherds . . 

36 7 

14 5 

51 0 

... 

. 


On amen 

37 0 

9 10 

46 10 

23 0 

13 10 

1 

36 10 


In all classes the average earnings of the single men are below 
those of the married men by 9s. a week or more. In the case of 
the married men the average earnings of the shepherds are 3s lod. 
a week below those of the ploughmen, and those of the orramen 
are 8s. a week below those of the ploughmen. 

Married Ploughmen between 21 and 60. — The most important 
class of workers on these farms is that of the married ploughmen 
between 2i and 60. Bute is less Highland in character than 
Arran and lies nearer the mainland, and the statistics regarding 
these two islands may be given separately. 


Average Weekly Earnings of Married Ploughmen 
between 21 AND 60. 


Ireland. 

Number 
of Men. 

Cash Wages. 

\^alu^ of 
allowances. 

Total 



s. 

d. 

5, 

d. 

j. d. 

Bute 

9 

47 

5 

1 1 

10 

59 

3 

Airan ... 

10 

45 

8 

5 

I 

50 



19 

46 

6 

8 

4 

54 10 


It appears that both the cash wage and the allowances are on a 
more liberal scale in Bute than in Arran. The married {doughman 
-is in almost every case provided with a house and with the free 
•cartage of his coals and flitting. In Bute each man gets an allow- 
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Sd far as these figfUres go^ the present cash value pf the average 
earnings of an adult ploughman in Bute and Arran is about 27 
times what it was thirteen years ago and 6s. 96. a week higher 
than it was last year ; but the number of men is too small on 
which to base an accurate comparison. Most of them seem to 
have been given a rise at last Whitsunday of 4s. or 5s. a week. 

Sheidierds and OmaxmL — Of the 6 married shepherds (all in 
Arran) 3 have each in the year 85 stones of oatmeal or flour, 1600 
yards of potatoes and 5 tons of coal ; 2 have the keep of a cow. 

Of the total male staff of 64 on these farms, 20 are not in 
special charge of animals, and have therefore been classed as 
orramen. Of these 20, 16 are single and 9 are under 21. Some 
of them are partly employed in distributing milk, but most of 
them are young lads learning farm-work or engaged to be of 
general use on the farm. Practically all the single men and lads 
are boarded and lodged on the farm, and there is mention of only 
one bothy. The value placed by the District Committee on board 
and lodging of males over 18 is i6s. per week, which is lower than 
in most other districts, and possibly this may have led to an 
under-valuation of the allowances of the single men as compared 
with those of the married men. 

Women and Girls. — On these 32 farms the number of women 
and girls permanently employed is 25, of whom only 2 are 
married ; ii of them are under 21. They are almost all engaged 
by the half-year. Very few of them are outworkers, the 2 married 
women so employed having wages of 5s. and 5s. 6d. per day. 
The single women and girls are practically all boarded and lodged 
in the farm-house, and the value placed on board and lodging of 
a woman over 18 has been fixed by the Wages Committee at the 
low rate of 13s. a week The cash wage of the 12 single women 
between 21 and 60 averages i8s. 9d. per week. This gives the 
average value of their total earnings as 31s. gd. Most of them 
seem to have had a rise of cash wages last Whitsunday varying 
from Is to 4s. and averaging about 2s. per week. (Their wages, 
however, are generally fixed as so many pounds per half-year.) 
Few women are employed in farm-work in Arran, but in Bute a 
number are employed as dairymaids or byre-women, and some 
are engaged partly to do domestic work and partly to help in the 
work of the farm, especially in milking. Some of them get a 
considerably higher cash wage than the average. Seven of the 
women and girls have a cash wage of £26 in the half-year or over 
— that is to say, their weekly earnings are not less than 33s. a 
week (cash 20s., board and lodging 13s). 

Casual labour and Pieoe-work. — Rates recently paid in Bute for 
casual labour at harvest are from 40s. to 60s. per week, with board 
and lodging, for men, and from 6s. to 7s. 6d. per day for women. 
For singling turnips by piece-work the rate has varied from 4jd. 
to 6d. per 100 yards according to the condition of the crop. 

Working Hours. — In Bute and Arran the usual custom now is 
to work a 9 hours* day for 6 days a week, the men getting from 14 
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to 20 days full holidays in the year, including New Year’s Day, 2 
Fast Days, and a Fair Day. On some farms the hours are from 
7 A.M. to 5 P.M.; on others from 7,30 A.M. to 5,30 P.M., with one 
hour off for dinner. In a few cases a week’s holidays are given at 
each term. 


III. — Forfarshire. 

Returns have also been received from 50 farms in different 
parts of Forfarshire. In the north of the county nearly all the 
married men on the permanent staff are engaged for the year 
from Whitsunday, and in the south from Martinmas, while the 
single men are mostly engaged by the half-year. The following 
arithmetical averages may be taken as giving a fairly accurate 
idea of the actual earnings of the farm-workers in Forfarshire 
during the year commencing at Whitsunday 1920. 

Total Permanent Farm Staff. — The farm-workers permanently 
employed on these 50 farms (excluding domestic servants) may 
be classified as follows : — 



Under 21. 

Between 21 
and 60. 

Over 60. 

Total. 


Class of Worker. 








Married. 

Single. 

Married. I Single. 

Married. 

1 . ' . 

Single. 1 Married. Single. 

Total. 

Stewards 



1... 

3 


33 

33 

Ploughmen 

... 

36 

73 61 


... 

73 1 97 

170 

Cattlemen 



30 s 

7 

... 

37 1 5 

42 

Shepherds 


... 

6 3 

1 

... 

7 2 

9 

Orramen 


2 

17 5 

j 

I 

20 8 

28 

Total Male Workers 

1 

38 

156 73 

1 

14 

I 

1 

1 

170 |II 2 

282 


Of the total permanent male workers 60 per cent, are married 
and 81 per cent, are between 21 and 60. 

Average Weekly Earnings of Men between 21 and 60 . — The 

average weekly earnings of the men between 21 and 60, other 
than the stewards, are as follows : — 


Class. 

1 

Married. 


Single. 









1 Cash 

Value of 

Total. 

Cash 

Value of 

Total. 


Wages. 

allowances. 

t 1 

Wages. 

allowances. 


1 

s. a. 

s, d. 

d. 

X. d. 

X. d. 

X, 

d. 

Ploughmen 

... I 46 10 

17 8 

64 6 

54 2 

II 7 

6s 

9 

Cattlemen 

— 1 47 6 

17 10 

' 65 4 

54 I 

II 4 

65 

5 

Shepherds 

... 1 43 II 

1 16 8 

f 60 7 

46 2 

13 6 

59 

8 

Orramen 

... 1 48 II 

t ^ 

64 I 

1 

52 10 

7 6 

60 

4 







X 9 ax} WAGES OF FARM'WORKESS, 1920-1921. 

Forfarshire is one of the few counties in Scotland in which 
the average earnings of the single men are much the same as 
those of the married men. Usually they are considerably less. 


Married Ploughmen between 21 and 60. — The married ploughman 
is in almost every case provided with a house and with certain 
allowances, including the free cartage of his coals and flitting. 
Of the 73 married ploughmen almost every man receives an 
allowance of potatoes, usually amounting to one ton or one 
load in the year, while in a few cases a larger amount (such as 
25 to 30 cwt.) is given. Nearly all the men get an allowance 
of oatmeal, the usual quantity ^ing | boll (5 stones) every four 
weeks, making bolls (65 stones) in the year. It is customary 
to give a daily allowance of new milk, the quantity supplied being 
in most cases 16 gills (half an imperial gallon), but some get 
18 gills in summer and 12 in winter. Coal is hardly ever given 
free, and firewood only in a few cases. 

The present average earnings of a typical married ploughman 
in this county may be reckoned as follows : — 

Eamtn^s Per Year. 

£ s. d. 

Cash Wage ... ... ... 120 0 o 

Allowances — 

House and garden ... 500 

Oatmeal (65 stones yearly) 14 0 0 

Milk (J gallon fresh daily) ... 20 10 0 

Potatoes (i ton undressed 
yearly)... ... ... 500 

Cartages... ... ... 400 

Total of allowances .. 48 10 o 

Total earnings £168 10 o 

It is interesting to compare the present figures with those 
given for the average earnings of adult horsemen (married and 
single) in the Board of Trade’s Report of 1907, and with the 
corresponding figures based on a partial inquiry made last year : 


Per Week 
s. d 
46 2 


18 8 
64 10 



According to these estimates, the present cash value of the 
average earnings of an adult ploughman is more than three times 
what it was thirteen years ago, and 4s. 4d. a week higher than it 
was last year. For the married ploughmen the comparison with 
last year is as follows : — 
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Your. 

Average ‘Weekly Eaminga of Married Blooglunen between tl nod 

Cash. 

AHowances. 

TotaL 


d . 

r. d * 

X. d . 

1919-ao 

43 3 

16 2 

59 5 

1920-21 

46 10 

17 8 

64 6 


Ghtieves or Foremen. — The 33 grieves or foremen employed on 
these farms (all married men) had average earnings of 68s. lod. 
(cash 50s., allowances i8s. lod.), as compared with 64s. 6d for the 
married ploughmen. 


Other Men between 21 and 60. — The comparison is as follows 
for all men, married and single, between 21 and 60: — 


Year. 

Total Weekly Earnings. 

Cattlemen. 

Shepherds. 

Orramen. 


X. <L 

X. d. 

X. d. 

1907 

20 6 

20 6 

19 n 

1919-20 

62 4 

61 2 

53 5 

1920-21 

6s 4 

60 4 

63 2 

Increase since last year ... 

3 0 

0 10 

(Decrease), 

9 9 


The shepherds do not seem to have shared in the rise of 
earnings which was secured by the other classes last year. 

The allowances of the married cattlemen are similar to those 
of the ploughmen. Of the 30 married cattlemen between 21 and 
60, nearly all get an allowance of potatoes by weight — usually 
about I ton — 6J bolls oatmeal, 16 gills of milk daily, and in one 
or two cases from i to 3 tons of coal. 

Of the 6 married shepherds between 21 and 60, nearly all 
receive the same allowances as the cattlemen, but in one case 
a cow is supplied. 

The allowances of the married orramen are similar to those 
of the married ploughmen, the ordinary allowance being 16 gills 
milk daily, bolls meal, and i ton of potatoes. 

Single Men and Boys. — Of the whole male staff on those 50 
farms nearly 40 per cent, are single men and boys, and of them 
34 per cent, are under 21. In this county it is the usual custom 
for the single men and lads employed on the farm to be lodged 
in a bothy consisting of one or more rooms, in or near the farm 
buildings, and to be supplied with fire and light, beds and benches, 
bedding and a few necessary utensils. They receive as part of 
their wages usually one Scotch pint (12 imperial gills) of fresh 
milk per day, and a quantity of oatmeal, generally half that 
allowed to The marriea ploughmen — that is, about 32| stones 
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par fttmnin. Of 6 i single ploughmen only one had boafd 
and lodgifi^s. 

IVnMie Worlotn. — ^Very few permanent women out-workers are 
employed, and none are mentioned in the returns received. 

Warkhig Hoars. — The ordinary working week is one of 9 hours 
a day, reckoned from the time the horses leave the stable to the 
time work stops in the field, for 5 days a week and 5 hours on 
Saturday, making 50 hours’ week ; but a shorter day is worked 
in winter accord^g to the daylight. In summer the horses leave 
the stable at 6.30 am. or 7 A.M., and work stops at 5.30 p.m., with 
an interval of 2 hours or i| hours in the middle of the day. On 
some farms it is part of the bargain that in harvest 4 or 6 whole 
Saturdays shall be worked without payment of overtime, in ex- 
change for holidays at other times ; on others Saturday afternoon 
work, even in harvest, is paid for as overtime at is. 6d. per hour. 
The ploughman's average working week for the year (besides 
overtime paid for as such) will be a little less than 50 hours, besides 
stable- work. 


The following account of an attempt to redaim peat moorland 
in Lewis has been received from Mr D H. Thompson, B.A., who 
has been in charge of the work ; — 

The site chosen for this experiment was a piece, some five 
acres in extent, on the Amish Moor, three 
miles south of Stornoway. This place is 
of Lewis * typical moorland, but unusually wet and deep 
' — so much so that even in mid- June (despite 

a very dry summer) there were still numerous pools and it was 
impossible to stand on parts of it without being “ bogged ” up 
to the knees. As the ground sloped naturally in a very gentle 
fall towards a stream on the north side of the moor, it was decided 
to utilise this stream as a “ leader,” and to cut all drains at right 
angles to it and empt5dng into it • this slope solved the difficidty 
of creating artificial gradients in the drains, and by empt3dng aU 
drains direct into an open leader the use of joints and side-drains 
(which are always a weak spot in drainage) was avoided. 

The heavy expense involved in making deep and very frequent 
drains was the main problem; for, if expense be no object, the 
efficient drainage of any moss is possible • as an economical proposi- 
tion it is far otherwise. On this count, therefore, stone drains were 
•out of the question, as a long haulage would have been necessary : 
pipe drains were equally inadmissible for reasons of cost, to say 
nothing of their unsuitability for deep peat. The only solution 
was to utilise the peat itself, and I accordingly adopted the method 
that I have employed dsewhere. Having decided to make the 
drains 3 ft. wide and at regular intervals of 15 ft., I had the ground 
marked out (by spade and line) in “ strips " 3 ft. wide,’at 15 ft. 
intervals, running the full length of the land to be drained, from 
the leader up to the highest point. The top divot at the highest 
end of the first strip was then scooped off by spades, care being 
taken to lift off the divot intact, and to keep the divot roughly to 
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the following dimensions : — ^3 ft. long {i.e. the width of the drain), 
I ft. broad and i ft. in dep&, the latter being very important in 
order to ensure strength. The divot was then reversed, and put 
on one side of the drain to dry, and this process was repeated all 
the way down the drain, the divots, when Hfted out, all lying 
packed together on one side of the drain and at right angles to it, 
with the grass side downwards. Peat spades were then employed, 
and two depths of peat were cut out of the drain in the usual way, 
being thrown on the 15 ft. bank to dry for fuel : by this time the 
drain was about 2^ ft. deep. Next a narrow channel 5 inches 
wide (in this case the width of two peats taken edgewise) and 6 
inches deep was cut out of the centre of the bottom of the drain, 
and the completed drain was left to dry till August, the work 
being transferred to the next drain : this was continued till the 
first week in July, after which it was too late to cut peats for fuel. 
By this time the ^ains that were first cut were already beginning 
to harden slightly on the inside, through exposure to sun and air, 
and by August some parts were hard enough to enable a man to 
stand on the “ ledges at the bottom of the drains without break- 
ing them down. My object was to obtain ledges (or shoulders) 
firm enough to bear the weight of a cover (and subsequently soil 
on top of the cover as well), and where the original moss was 
comparatively dry, the inside of the drains had, by August, a 
shiny crust on the surface similar to that of half-dried peats. In 
other places where the moss was literally an almost bottomless 
swamp, even three months’ exposure failed to harden the inside of 
the drains appreciably, and this difficulty had to be met by slightly 
different treatment when the time came to put on the covers. 

At the beginning of August operations were again resumed 
on the first of the drains. The divots, which had by this time 
become very hard and compact, were replaced (grass side down- 
wards) across the inside of the drains, the ends resting on the 
ledges formed at either side by the narrow channel cut out of the 
bottom. Each divot was then pressed firmly against its neighbour 
and tested for strength by being stood upon. Thus a cover was 
formed which rested firmly on sun-dried ledges of peat with a 
rectangular channel 5 inches wide and 6 inches deep below it, 
the total structure being capable of standing a man’s weight on 
it without either squashing the ledges or brewing the back of the 
divot in the centre. When places were met in the drains where 
(as mentioned above) the ledges had failed to dry and were in 
consequence certain to fall in sooner or later under the weight of 
the divots, dry peats were taken from the banks and placed flat 
on the ledges at either side, thereby ensuring a firm top to the 
ledge, which then withstood the weight of the divot without being 
squeezed or collapsing towards the centre of the drains, as the soft 
ledges alone would certainly have done. The whole area was 
completed by the middle of September, the peats being carted away 
for sale in Stornoway. 

This completed the first part of the process: by this time 
beneficial results were already noticeable : the ground had sub- 
sided, all surface water had disappeared, the land was firm enough 
to stand upon without sinking, and all the “ bog-cotton ” had died 
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SILAGE is tlie BEST and CHEAPEST 


WINTER FOOD for CAHLE 

If you wish to make 

FARMING PAY 

grow Silage Crops instead 
of Roots and 

ORDER YOUR SILO NOW. 



Particulars and Prices of-- 

JEWSON & SONS, LJS= 

TIMBER IMPORTERS AND CRE080TER8. 

HEAD OFFIC K-XOR’WICII. 


THOMAS OVENS & SONS, Ltd. 

LEITH and BO’NESS. 


MANUFACTURERS AND IMPORTERS 

OF ALL KINDS OF ’ 

FEEDING STUFFS 

AND 

MANURES. 

EnciuipiM Invited. 


Registered Offices-40 TIMBER BUSH, LEITH. 

WORKS- 

Tiaber Bush and Tower Street, LEITH, Forth Chcaicai Works, BffNESS. 
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STRIKING SUCCESS 

WEBBS’ SWEDES 

-AT THE- 

3 GREAT GiniE SHOWS IN 1920. 

LONOOH • ' 1st PBIZE, WEBBS’ IMPEMAL SWEDE 

BIKNINGHAM - 1st PRIZE, WEBBS’ BUFFALO SWEDE 

EDIMBUDGH 1st PRIZE, WEBBS’ EMPIRE SWEDE 

EDINBURGH ' 1st PRIZE, WEBBS’ EMPEROR SWEDE 

In oompntition against other Firms ieading varieties. 

106 ENTRIES. Open to the United Kingdom. 

LEADING ^CIALITIES. 

The fellowiag Highly Popvltr Breeds have been remarkably successfol throughout 
Scotland, and arc grown very extensively by the leading Agriculturists!— 

WEBBS’ NEW “EMPIRE” Swede {Greenish Bronze Top). I 
WEBBS’ ‘ IMPERIAL” Swede (Purple Top). I 

WEBBS’ "BUFFALO” Swede (Reddish Purple Top). I 
WEBBS’ “INVINCIBLE" Vellow Turnip {Oreen Top). I 
WEBBS’ “ RENOWN " Yellow Turnip (Arrp/e Top). I 
WEBBS’ "OREEN OLOBE" White Turnip. I 

WEBBS’ “ SMITHFIELD” Yellow Globe Mangel. I 

for full, partioulars, testimonials, Ao., 

See WEBBS’ FARM CATALOGUE for 1921, 

POST FREE TO AGRICULTURISTS. 


RECORD CROPS. 

61 TONS pep acpe, WEBBS’ IMPERIAL SWEDE 
eOl TONS „ WEBBS’ INVINCIBLE TURNIP 

97 TONS WEBBS’ SMITHFIELD MANGEL 


WEBB & SONS, Ltd., SS STOURBRIDGE 
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am»y,Qa the <lr«ised portioa of the moor, whereas it was floaii$^ 
lag a few yards away on the undrained moor. The next steo was 
to break up the surface in order to let in air and to pulver^e it, 
but it was too late in the season to risk taking horses on to the 
land, and spade work on any scale was impossible on grounds of 
expense. At Gress (nine miles north of Stornoway), on a shallower 
piece of moor with a much steeper fall in the gpund, a plough with 
a pair of horses was tried in the autumn with very sati^ctory 
results, two acres being ploughed. Wooden squares were clamped 
to die horses’ hind hoqves to prevent bo§^g, and the horses were 
harnessed tandem to prevent one of the pair stepping in the soft 
furrow- At Amish it was impossible to take the second stage 
further than to turn up a very small plot with the spade, cover it 
with a light coat of black peat-mould from the banks of the leader, 
dress partly with basic slag and partly with superphosphate and 
sow one half with a mixture of rye and winter vetches, the other 
half with a mixture of rape and rye. At the time of writing the 
rye is very healthy and of a good colour, the vetches are moder- 
ately good, and the rape (as might be expected) has been a fmlure. 
They have been exposed to every wind without the slightest pro- 
tection (including the gale of 15th November), and although frosts 
have not been severe this winter, it must be remembered that the 
least frost is intensified on wet peat, so that it is quite an open 
question whether the rye and vetches will survive the remainder 
of the winter. But it must be made clear that this little plot was 
sown more for curiosity than anything else, and that rar more 
thorough cultivation and manunng would take place prior to 
sowing in the ordinary course of events. As these processes are 
only now being taken in hand, it is beyond the scope of this article 
to deal with them. 

Two questions will at once be asked. First, are these drains 
permanent ? I hesitate to dogmatise, but provided that the ledges 
are well dried before the divots are replaced, and provided that the 
divots are carefully cut and carefully packed back into the drain, 
I see no reason why they should close in ; 1 know of drains made 
with peat ledges and covers that are dniining as efficiently to-day 
as when they were first made over twenty years ago. As is weU 
known, a piece of dried peat does not rev«t to its original texture 
nor crumble away, even when buried in deep wet soil : it is a 
common experience to find small pieces of peat retaining their 
original shape and hardness when one is digging in soil with which 
the refuse of peat stacks, etc., has been incorporated at one time or 
another. Provided, therefore, that the ledges in the drains are 
allowed to dry thoroughly before the divots are replaced (which 
can be done by cutting early and covering late in the summer), 
there is no reason to assiune, so far as I can see, that the drains 
should ever revert to “ slurry ’’ or close in gradually. 

The second question is — ^How are the drains mled in on top 
of the divots ? This difficulty is more-app^ent than real. The 
furrow slice nearest the drain on either side is turned sharoly over 
by the plough so that it falls into the drain, and the resultant de- 
pression, though marked for the first year, is no great hindrance 
to cultivation : in the second year the surface, through harrowing, 
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somewhat resembles the old “ saddleback ” layout of land, end 
the undu^tion can be eliminated altogether m the third year. 
In practice, I have never found these drains to interfere much with 
lill^e. 

The advantages of this system of drainage are, I hope, obvious, 
but I must add the warning that three essentials are necessary for 
-economy in working : (i) a ready sale for the peats; (2) short 
haulage for the peats ; and (3) a reasonable rate of wages. On 
Amish these essentials were not present : the peats did not sell 
readily owing to their inferior quality, the moor being compara- 
tively “ new ” and therefore very spongy, the cost of carting was 
enormous and the rate of wages very high. But given a fairly 
dry moor, a moderate wage-rate, and an adjacent market, I still 
see no cause to alter my opinion that the cutting of peats in this 
way should cost only very little more than cutting them on the 
ordinary peat hag, with the additional great benefit that the 
ground is being thoroughly drained by the same operation. 


A GOOD deal has been written in recent years with reference to 
the occurrence of smut in grain and more particularly as to the 

* m.--* — j use of formaldehyde as a fungicide. The 

other Grain usual recommendation has been to dip or 
spray the seed for about ten minutes with a 
solution consisting of one part of commercial formaldehyde 
solution to 320 parts of water, followed by a ten minutes’ drain. 
The question of the effect of such treatment on the seed has not 
hitherto been the subject of any very extensive or exhaustive 
experiments, but many publications dealing with seed treatment 
contained warnings against the storage of formaldehyde-treated 
seed that had not been thoroughly dried after treatment. . Some 
writers also advised that the seed should be sown immediately 
after treatment and not stored, thus showing that it had been 
learned from experience that the injury to the grain occurs not so 
much from the treatment as from holding it in store afterwards. 

The JournalofAgncuUuralResearch^iov'iiioveTdbetl'a&icoxiidXS\s 
an article describing the results of an investigation of the post- 
treatment action of formaldehyde on seeds. The investigation 
was begun in 1918 in the plant pathology laboratories of the 
University of Camfomia as a part of the cereal-smut eradication 
campaign carried on by the United States Department of Agricul- 
ture, and was continued for a period of nine months. The experi- 
ments covered a wide field and were carried out in var3dng con- 
ditions with a view to arriving at the exact cause of injury to treated 
seed, and so determining methods which would leave the germinat- 
ing properties of the seed unaffected. The report includes several 
tables which give in statistical form the results obtained. Table I. 
gives the percentage of germination of wheat treated with o'l 
per cent, formaldehyde sdution and stored, either damp or dry, 
in various temperatures and for various periods. Tables III. 
and IV. show the results of seed being sown in dry soil immediately 
after treatment and remaining there for some time before sufficient 
^ Published by the United States Department of Agriculture, Washington. 
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rain fdl to dampen the soil and induce germination. Other tables 
show the percentage of germination of seeds which had been treated 
and subsequently dried under different conditions and stored for 
varying periods of time, etc. 

It is not possible, within the limits of these notes, to give any- 
thing approaching full details of the experiments, but the major 
■condusion reached is that it is extremedy hazardous to dry seed 
that has been treated with formaldehyde solution and also that, 
•contrary to common belief, seal wheat is absolutely uninjured 
by a o‘i per cent, solution (i to 40) and, if kept moist, may be 
held indefinitely without injiuy, unless attacked by moulds. No 
seed injury was produced if wheat thus treated was germinated 
immediately after treatment, but if treated seed was held several 
days or more before sowing, it was severely injured if allowed to 
dry without thorough aeration during the storage period. The 
post-treatment injury was found to be minimise by spreading 
the seed as it dried so that maximum aeration occuttot. 

Post-treatment injury is usually cumulative, increasing in 
degree the longer the seed is stored, and the writer suggests that 
the injury on drying is due to a deposit of paraformaldehyde on 
the seed which forms as the formaldehyde evaporates. The degree 
of post-treatment injurydependsprimarilyonatmospherichumidity 
during the storage period. In atmospheres damper than 70 per 
cent, humidity, the treated seed can be kept indefinitely without 
ill effects. In those of 70 per cent, and less there is decided 
injury which is most severe in the intermediate humidities until 
seed stored in an absolutely dry chamber is almost uninjured. 

The data in Table III., already referred to, indicate that it is 
not safe to treat wheat with formaldehyde, even when the strength 
of solution is as weak as o'l per cent, if the wheat must be sown 
in very dry soil without certainty of rain within a few days. 
Besides a lower percentage of germination, the germination of the 
injured seed lots was retarded, often by several days, and they 
produced a considerable number of spindling or short plants which 
apparently would never be strong. Field reports have also been 
found to be in agreement with those laboratory tests. Seed dried 
for an hour by being thinly spread on towels in the laboratory 
and then sealed in bottles was uninjured after weeks of storage, 
but seed dried longer, although uninjured by the rapid drying, 
was injured upon being sealed, presumably because of the coi>- 
centration of gas in the bottle as a result of decomposition of the 
paraformaldehyde on the seed. 

Barley was found to be less susceptible to injury upon drying 
after soaking in a o' i per cent, solution, probably because of the 
protection afforded by the glumes ; but when stronger solutions 
were used the injury was very severe. 

The writer concludes by stating that post-treatment' injury 
from dry storage is entirely prevented by washing the seed with 
water immediately after treatment. 


The following discussion of the causes of sheep panic is ex- 
rtracted from a recent issue of Nature : — 
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A ^be(^ panic on the night of December lo-xz, in which th^ 
sheep broke thdr folds in twenty parishes in an area extending 
aiwsD Panics some twenty miles in the highest part of 
“**"*'”“ ’ Cambridgeshire, has been attracting attention. 
These panics have often occurred, for shera are notoriously timid 
and nervous animals. On November 3, 1888 — an intensdfy dark 
night, with occasional flashes of lightning — ^tens of thousands of 
folded she^ junmed the hurdles and were foimd scattered the 
next morning. Every large farm from Wallingford to Twyford 
was affected, and those on the hill country north of the Thames 
most so. Again, on the night of December 4, 1893, another very 
remarkable panic among sheep occurred in the northern and 
middle parts of Oxfordshire, extending into adjoining parts of the 
coimties of Warwick, Gloucester, and Berks. 

Various causes for these panics have been suggested, but only 
one reasonable explanation has been satisfactorily adduced. 
The 1893 panic was, at the time, fully investigated by Mr O. V. 
Aplin, who published in the Journal of the Royal Agricultural 
Society the result of his inquiries, and the conclusions he drew from 
the extensive evidence collected. The conclusion arrived at was 
that the cause of the panic was simply thick darkness. Very few 
people, probably, have ever been out in a really dark night, and it 
IS impossible for anyone who has not had this experience to imagine 
what it is like and the sense of helplessness it causes. That a 
thick darkness of this kind was experienced in the early part of 
the night of the recent panic (at a time agreeing with that at 
which, so far as was known, the sheep stampeded), was proved by 
abundant evidence. One report said that it was between 8 and 
9 P.M. when such a thick and heavy darkness came on that a man 
could not see his own hand. Another witness wrote that a little 
before 8 o’clock there was an extraordinary black cloud travelling 
from north-west to south-east, which appeared to be rolling along 
the ground. The darkness lasted for thirty or forty minutes, and 
during that time it was like being shut up in a dark room. Later 
in the night — long after the panics — there were several flashes of 
lightning. 

Mr Aplin states that animals probably see perfectly well on 
ordinary dark nights, and we can imagine a bewilderment coming 
over them when they find themselves overtaken by a thick dark- 
ness in which they can see nothing. Folded sheep (and it was the 
small folds that the sheep broke most) in moving about would 
knock against their feeding-troughs and one another, and the first 
one that got a fright from this and made a little rush would prob- 
ably come into collision with one or two others, and it would need 
nothing more to imbue the whole pen with the idea that there was 
some cause for fear. Then they would all make a rush, and their 
terror and the momentarily recurring incentives to, and aggrava- 
tions of, it in the shape of collisions would only subside when the 
sheep had broken out and were in the open, clear of one another and 
of their troughs and hurdles. 

If this is the explanation of the panic, then it is easy to \mder- 
stand why folded sheep are so much more likely to suffer than 
those l5dng in open fields. The heavy, oppressive atmosphere- 
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accompanying the thick daikness, the susc^tibility of she^ to 
atmospheric ^tnribance, and thdr nervous and timid dispositions 
would all tend to increase the fright the sheep experienced. The 
cause of the panic being a cloud rolling along so low down as 
^(apparently) to touch the ground, the tops of the hills and the 
high-lying ^otmd would naturally be most affected ; and this is 
observed to be the case, although locally the usual direction 
followed by thunderstorms has indicated a line along which sheep 
stampeded on nearly every farm. 


Weather Foreeaeta 
for Asricnltnxal 
Paiposee. 


The following note of the information made available by the 
Meteorological Office as to future weather conditions should be 
of interest to farmers. 

This office issues telegraphic notifications of occasions on which 
a sp^ of fair, settled weather of several days’ duration is expected. 

Recipients of such notifications will be kept 
informed during the continuance of the spell 
of the progress of meteorological events, and 
warning of the break-up of the spell will be 
sent as far in advance as possible. A fee of sixpence is charged 
for each telegram dispatched, in addition to the Post Office 
charges for telegraphy. A minimum sum of 7s. 6d., gainst 
which the charges may be booked, must be deposited wim the 
Meteorological Office. 

Daily forecasts are also issued from 1st May to 30th September, 
contaimng a statement of the weather prospects drawn up at 
4 p.M. summer time each week-day for the use of farmers and others. 
Daily forecasts for single districts can be sent by telegraph for periods 
of not less than six consecutive days to any address in the United 
Kingdom upon pre-payment of a registration fee of one shilling 
and the cost of telegraphy, computed at one shilling per message. 

The office will also send by telcOTaph forecasts in anticipation 
of special conditions, such as spells of frost, ground frost, etc. 
If the time of sending the forecast be left to the discretion of the 
Meteorological Office, a fee of 2s. 6d., which includes the cost of 
the telegram, is charged for this service. 

Forms of ap^cation may be obtained from the Director, 
Meteorological Office, Air Ministry, Kingsway, London, W.C.2. 


In view of the great changes that have taken place during and 
since the war in the wages and conditions of labour on farms in 
Tgjtii rA rn In Scotland, it was considered desirable in con- 
a 4n ima.aA Hection with the administration of Part II. 
Scotaaiid in 1019 - 20 . Production Act, 1917, and for 

future reference to obtain as complete and up-to-date inforpiation 
on the subject as possible. 

A Report ^ was accordingly prepared by Sir James Wilson, 
K.C.S.I., Chairman of the Central Agricultural Wages Committee 


‘ Report to the Board of Agriculture for Scotland on Farm-Workers in 
Scothna in 1917-20. To be purchased through any bookseller, or direct 
from H.M. Stationery Office, Forth Street, Edinburgh. Price 7s. net, with 
postage 7s. 2d. 
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for Scotland. The figures are based on a Comp^ativdy ^nall 
number of schedules received from selected farmers in various parts 
of the country ; the number of returns received covers about 4 
per cent, of the number of holdings above fifty acres and also 
about 4 per cent, of the total number of persons returned as wager 
earning farm workers in the Census of 1911. 

The Report deals with all classes of agricultural labour and the 
returns given show for each permanently employed farm worker 
his or her age, cash wages and allowances in kind. The cash value 
of the allowances in kind is calculated at the value placed upon 
them by the District Wages Committee for the purpose of the 
minimum wage, and is added to the cash wages in order to estimate 
the total average weekly earnings of each worker. The permanent 
male workers are classified as follows : — (i) shepherds, grieves or 
foremen ; (2) ploughmen ; (3) cattlemen ; (4) shepherds ; (5) orra- 
men, the last class including all male workers who are not in special 
charge of animals. 

It is not claimed that the calculations, based as they are on so 
small a proportion of the total number, are absolutely accurate for 
the whole, but as they corroborate each other they can be accepted 
as approximately true results. In any event the figures given 
can be said to afford the best available basis on which to form an 
idea of the average earnings of farm workers in Scotland during 
the winter half-year 1919-1920. 

A new feature of the agricultural labour problem in Scotland 
is the system under which voluntary local agreements are made 
between the National Farmers Union of Scotland and the Scottish 
Farm Servants Union as regards working hours and other con- 
ditions, and these agreements are very f^y detailed in Part II. 
of the Report. 

Ploughmen are perhaps more particularly than any other 
class de^t with in the Report and in Part III. will be found a table 
giving, by counties, the average earnings of a married ploughman 
in the summer of 1920. Part IV. of the Report summarises the 
provision of Part II. of the Com Production Act, 1917, and gives an 
account of the work of the Wages Committees set up under the 
provisions of the Act. 

Appendices are attached containing tables as to the numbers 
and ages of farm workers, the average cash wages and the average 
value of allowances paid to all classes of workers between the ages 
of twenty-one and sixty in the various counties in Scotland. 


In answer to a recent Parliamentary question, the Ministry of 
Agriculture and the Ministry of Food stated that the scheme for 
■ „ I, 'nn..„4. Carrying out the promise made by the Prime 
Pr4«.Al*?icw!n Minister to the National Farmers Union on 

^ the i6th February last, with regard to home- 

grown wheat prices, has been completed by the Ministry of Food, 
and will come into operation on and from the 7th March instant. 

Under the scheme, millers arc instructed to pay for honae- 
grown wheat of sound milling quality — i.e. of fair average quality 
for the season, fit for milling into flour for human consumption, 
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g 58. per 504 lbs. if botight free on rail, or 96s. per 504 lbs. if de* 
vered into the mill by road. Proportionately lower prices are to 
be paid for wheat of inferior quality or condition. 

The price of 95s. per 504 lbs. for home-grown wheat of sound 
mflling quality wUl continue so long as the average c,i.f. cost of 
imported wheat remains above the parity of that figure. This 
average will be the average of the c.i.f. cost of all milling wheat 
imported during the two preceding months, together with the 
actual and anticipated arrivals in the United Kingdom during the 
current month, subject to adjustment in respect of the lower 
percentage of flour of equal water content obtainable from home- 
grown wheat as compared with imported wheat. In the event of 
this average falling below the equivalent of 95s., the price of home- 
grown wheat will be adjusted accordingly, and the revised price to 
be paid by millers will be announced monthly. The above 
arrangement will come to an end on 13th August 1921. 

With regard to purchases between the 8th November 1920 and 
the 5th March 1921, farmers or merchants who sold home-grown 
wheat to millers financially controlled by the Flour Mills Control 
Committee will be paid the difference (per 504 lbs. of wheat de- 
livered) between the price paid by millers and 95s. free on rail or 
96s. dmvered into the mill by road. In respect of each purchase 
of home-grown wheat of inferior quality or condition payment 
will be made of the difference between the price actually paid and 
the value of the wheat compared with wheat of sound milling 
quality (namely, 95s. f.o.r. or 96s. delivered into the mill). Claim 
forms will be obtainable from (a) any miller ; (b) the Incorporated 
National Association of British and Irish Millers Ltd., 40 Trinity 
Square, E.C.3 ; (c) the National Farmers’ Union, 45 Bedford 
Square, W.C.i ; {d) the Board of Agriculture for Scotland, Edin- 
burgh : (e) the National Farmers Union for Scotland, 113 St 
Vincent Street, Glasgow ; (/) the Department of Agriculture and 
Technical Instruction for Ireland, 60 and 61 Upper Mount Street, 
Dublin. 

The claim form, when filled in by the seller, must be submitted 
to the miller to whom he sold the wheat, and the miller will verify 
the claim by reference to his books, and having agreed the amount 
with the claimant, will sign the certificate printed on the claim form 
and return it to the seller. 

The seller will transmit the certified claim to the Statistical 
Branch, Flour Mills Control Committee, 100 Cromwell Road, S.W.7, 
and the claimant will receive in due course a payable order cheque, 
the cashing of which provides in itself the necessary receipt. 

It win be seen that the above arrangement provides for repay- 
ment being made in respect of all wheat which was sold to con- 
trolled millers for milling into flour by either farmers or merchants. 
In those cases in which farmers sold their wheat to merchants or 
dealers, the farmer must make application to the merchant or 
dealer to whom he sold his wheat. 

The Ministries desire to emphasise the fact that the National 
Farmers Union has agreed that payments to persons, whether 
fanners or merchants, who have sold home-grown wheat to millers, 
will be regarded as a complete fulfilment of the Prime Minister’s 

207 



THE SCOTTISH JOURNAL OF ACmCULTURS. tAnOt 

pledge, as regain transactions betweoi 8tib Novonber 1900 and 
5th Mardi 1921, and consequently, so far as dealers are coaoemed, 
it is a matter of honour and good faith that sums due to feumers 
under this scheme shall in due course be passed on dealers to the 
actual producers of the wheat. The National Fanners Unum 
hopes that the moral obl^ation thus resting upon dealers will be 
recognised in a spirit of friendliness and good naU. 

It should also be noted that the Prime Minister made it clear 
that the promise applies only to wheat which has been or may be 
sold by a farmer, duect or through a merchant, to a miller for 
milling into flour for hu m an consumption. 

As the mills cannot absorb wheat in excess of the quantity 
required to meet the current demand for flour, the Prime Minister 
also pointed out that it is impossibie to guarantee a market for all 
the wheat that may be offered at any particular time. The whole 
of the home-grown wheat still to be marketed will, however, be 
required by millers during the remainder of the cereal year, and 
will be readily absorbed, provided it is marketed in normal 
quantities. 


The Handbook and Report for 1920 shows that very material 
progress has been achieved by the Institutes during last year, 
n This is demonstrated both by increasing 

EuS EiJtitutes. numbers (at the present date 165 Institutes 
as compared with 100 at the end of December 
1919), and by a noticeable development of interest in agricultural 
affairs and home economics. The latter must be attributed 


in part to the reversion to peace conditions, but the steady 
growth in membership of the older Institutes and their in- 
creasing demand for educational facilities tend to suggest that 
the evidence given to the Agricultural Policy Sub-Committee -(Cd. 
9079) may be said to hold good for Scotland. “ The experience 
of Canada is very suggestive. There, as we were informed, the 
Women’s Institutes have made the whole difference to agricultural 
and domestic education. When the instructor comes to a village 
where there is a Women’s Institute, he is no longer met with cool- 
ness or indifference, but finds a receptive audience and an organisa- 
tion which cairies on his work after he has gone away. The 
Women’s Institutes are regarded as an essential link between the 
instrument and the objects of rural economic instruction and 
between the different Departments of Government and the 
country folk.” 

Reports submitted by local Honorary Secretaries cannot be 
read as representing the whole volume of work accomplished, 
but they show that in interests relating to household management 
620 lectures and demonstrations have been given, and in agri- 
cultural interests attached to the home — e.g. dairying, poultry 
work, gardening — the number is 165. In commumty work 180 
lectures have li^n given, and in general subjects 211. Regular 
classes have been held in basket-making, cookery, cutting out, 
dressmaking, fur craft, millinery and sewing. Open lectures by 
members of the Gilleges of Agriculture staffs have been arranged 
for. 
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From the retains submitted by the Institutes it is noticeable 
that ^ greater number have increased their membership, and 
that in every area the percentage of attendance at meetings is 
higher than last year. 

The Central Area Committee are making arrangements for an 
•exhibit in connection vrith the Highland and Agricultural Society’s 
Show on the lines of those held in the past two years. Such 
•exhibits are of value not only in bringing Institute work to the 
notice of the general public, but in encouraging a good standard 
•<^ work in the Institutes, and that corporate feding which aiables 
.all members to work together for a prize instead of as individuals. 

Area study meetings, at which Institute work in its broader 
aspects will be discuss^ and demonstrations and advice given in 
practical subjects, are to be held in Aberdeen, Fort Willliam and 
Edinburgh this summer. This will probably mark the most 
•distinct step taken in the Institute movement in Scotland up to 
the present time. 


The weather during December, January and February was 
on the whole more mild and open than usual. Some snow fell 
Aaticultnral towards the end of January, but, speaking 
Omdltions generally, there has been throughout the 
winter a marked absence of snow and frost. 
In January the rainfall was above the average, and high winds 
were prevment, but February was particularly mild and dry, the 
rainfall being the lowest for a considerable number of years. As 
a result of the favourable weather, field work has proceeded with 
very little interruption, and cultivation is ip most cases well 
advanced. 

The mild weather conditions have been exceptionally favour- 
able for the wheat crop, and the present prospects are very pro- 
mising. The plant is generally stated to be healthy and vigorous, 
and in many districts it is unusually well forward in growth. The 
area sown this year is not estimated to show, on the whole, any 
•considerable variation as compared with last year. 

During February a beginning was made with the sowing of oats 
in Kincardine and North-East Forfar, while in South Ayr early 
potatoes were planted under favourable conditions, and consider- 
ably earlier than in normal years. 

The condition of last season’s potato crop is generally reported 
to be fair. Some damage has been caused by sprouting in the 
pits, especially in the north-eastern and eastern counties, and in 
these counties there are also more signs of disease than in other 
parts of the country. From several districts it is reported that 
some of the newer varieties are not keeping well, amongst these 
being mentioned especially “ Arran Comrade,” “ Great Scot ” and 
“ King Edward.” In Kincardine, it is stated that “ Arran Chief ” 
is keeping better than most of the other varieties. 

Ewes are generally reported to be in good condition, ^d the 
reports received at the end of February were almost unanimously 
to the effect that the lambing prospects were exceptionally 
favourable. Lambing was in progress on arable farms in Rox- 
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burgh, Selkirk and Fife at the beginning of March* but elsewhere 
regular lambing had not begun at that date. Turnips are plentiful 
except in some of the western and south-western counties. Keep^ 
is sufficient generally in the majority of the districts, but in South- 
West Forfar, Central Perth and Orkney straw is stated to be scarce. 
Feeding cattle have wintered well, and all classes of live stock are 
generally reported to be in good condition. 

The supply of labour is now adequate for present requirements 
in most cases, and in Moray and Central Aberdeen some men are 
said to be unemployed. Casual labour is deficient in a few dis- 
tricts, while in Renfrew dairy workers are difficult to secure, and 
in Dumfries experienced ploughmen and cattlemen are short of 
requirements. 

RECENT PERIODICAL LITERATURE. 

The following extratis and summaries are taken from recent bulletins of the 
International Institute oj Agriculture. Full references to the hulletinst 
and to the original publications quoted therein, may be obtained on appli- 
cation to the Secretary, Board of Agriculture for Scotland, 29 St Andrew 
Square, Edinburgh. 

The Pre-Determmaiit Influence of the Physiologrical Condition of the 
Seed upon the Course of Sul»equent Growth and Yield of the Plant. 

F. Kidd and C. West, A nnals of A pplied Biology. — T. After having studied the 
effect of soaking seeds in water, and the influence exerted by the parent 
plant upon the course of the subsequent growth and yield of the offspring,^ 
the authors continue their study of the predeterminant influence of the seed 
upon the plant. 

In the article summarised, they treat of the effect which the greater, or 
le^, maturity of the seed at the time of harvesting exerts upon its germin- 
ative energy or potentiality. A very complete review is given of the 

E ublications dealing with the subject, and of the different results obtained 
y other investigators. A consideration of these data makes it clear that the 
question as to whether differences in the resulting plant are pre-determined 
by the use of seeds differing in degrees of ripeness cannot be regarded as 
satisfactorily answered in the case of any single species. This is due to 
the fact that all the recorded comparisons between plants grown from 
immature seeds, and plants grown from mature seeds, appear to have been 
complicated by some period of storage. Immature seeds are less tolerant 
of storage in the dry condition than mature seeds, so that in the case of the 
comparisons that have been made, the total yields from immature seeds 
are usually less than those from mature seeds, owing to the fact that a 
smaller percentage of the former germinate. When, in such experiments, 
comparisons are made between yield per plant, however, the difference in 
favour of the plants from mature seeds tends to disappear, or even to be 
reversed. This result may be significant, but it must be remembered that 
while the yield per plant in the case of the mature seeds represents an 
average based on the total number (which includes both vigorous and weak 
plants), the yield per plant, in the case of the immature seSis, on the other 
hand, probably represents an average based on the more vigorous indivi- 
duals only, the others having perished during storage in the seed stage. 

From the practical point of view, seed harvested at a stage somewhat 
previous to maturity may, under certain conditions, give a better 3deld 
than seed allowed to become dead-ripe upon the parent plant, but seeing 
that immature seed does not withstand storage well, its use is not to be 
recommended. 

II. — In this article, the writers treat of the effect of conditions during 
germination and in early seedling stage upon subsequent growth and final 

* See extract in this Journal, Jan. 1920, p. 103. 
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3 rie 1 d. These conditions were modified artificially by; (i) the total, or 
partial, removal of the cotyledcms, endosperaii etc. ; (2) soaking the seeds 
in water, or impregnating them with nutrient sedts ; (3) inoculating the 
seeds with enzymes. 

It may be sttated that the conditions operating dtiring germination and 
the early life-cycle of the plant are of the utmost imporUmce, especially in 
the case of annuals and biennials— f.e. in the case of the majority or economic 
crops. These conditions exercise a pre-determining influence upon subse- 
quent growth, and directly affect the yield. In many cases, the value of 
tne effects obtained is, from the economic point of view% out of all proportion 
to the cost of the treatments used. 

It is recognised that some sort of correlation exists between the vigour 
of the seedling and that of the adult plant, but this vigour may be due 
either to hereditary or to environmental factors that have operjated previous 
to, or during, germination and which, as we have seen, greatly affect the 
subsequent development of the plant. It is therefore necessary to deter- 
mine, by the help of experimental work, whether a law can be propounded 
to the effect that increased vigour of seedling development due to environ- 
mental conditions as distinct from heredity causes is correlated with 
increased vigour of gro^vtli throughout the life of the plant. 


The Ocoorrenoe of Dwarf Plants and the Transmission of that Character 
in Pore Lines of Victory (Seger) Oats, in the United States. C. W. War- 
burton, Jour, of A mer. Soc. of Agronomy, — In 1916. at the Aberdeen Station 
(Idaho), the author noticed, in a row of 20 plants of Victory (=Seger of 
Svalof ) oats, the occurrence of 8 quite abnormal specimens. The plants 
tillered abundantly, so that low tufts were formed witli rather stiff erect 
leaves at the base ; the culms, few in number, are less than 10 inches in 
height and bear generally a very small inflorescence with 3 or 4 spikelets ; 
these dwarf plants arc very late and frequently their seed is not ripe before 
the first frosts. In 1917, the author sow^ed a few matured seeds and 
obtained progeny all of which were dwarf. In the original row of dwarf 
plants there were 12 normal (tall) plants ; 40 seeds were taken from each of 
10 of these plants and sown in 10 separate rows. In 1917, the resulting 
plants were examined and it was found that 4 of the plants had produced 
normal plants exclusively, while the other 6 had a mixed progeny of tall 
plants (t68) and dwarf plants (06), in the ratio 2*55 : i, which corresponds 
fairly well with the Mendelian ratio 3 : i observed in F2 of the hybrids with 
2 allelomorphs, one of which is dominant. In this case the ** normal 
character would be dominant 

Successive generations would then be constituted by homozygous plants 
(dwarfs and normal) which remain constant, and by heterozygous plants 
(normal in appearance owing to dominance) which would divide in the 
following generation into dwarf and normal plants. 

Subsea lien t research undertaken at other Stations (Ithaca and St Paul) 
confirms tne results obtained at Aberdeen. However, the author cannot fix 
the causes or cause of the sudden appearance of abnormal plants in Victory 
oats. 


The Calvino Method of Increasing Leaf Development in Some Kitchen 
Garden Plants. A. L, Reyes, Havana, — Prof Mario Calvino, the Director 
of the Agncultural Station at Santi^o de la Vegas, Cuba, advises as a 
practical method to be adopted in intensive kitchen-gardening the per- 
foration of the primary root in a horizontal direction. In this manner, 
greater foliar development is obtained in plants which, like chicory, lettuce, 
parsley, etc , are grown for the sake of their leaves. The ■waiter tried this 
method upon parley at the above-mentioned Station, The plants used for 
the expenment attained a diameter of 80 cm., and a height of 40 cm., the 
measurements of the control indi*viduals being respectively 55 and 30 cm. 

Intra-orgaiiic Injeetioiis for the Purpose of Increasing the Yield of 
Plants: Experiments in Mexico and Onba. M, Calvino, Havana , — 
Although the Russian botanists were the first to study the effect of injections 
upon plants, the credit of applying this treatment to a definite agricultural 
purpose belongs to Prof. Petit, of Paris. When the writer was Director of 
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the Central Agtieultural Station of Mexko. he carried ont, in zota^ a serlea 
of experiments v^th a view to determining the praedcal vaine of theee 
injectimis. An old pear-tree, which was covered ^th blossom every year 
but never bore fruit, was subjected to the following treatment :«---At a uttle 
^stance above the level of the ground, a hole extending as far as the hbro- 
vascular bundles was bored in the trunk. Into this hole was' inserted a 
small glass tube commuxiicating by means of rubber-tubing with a vessel 
(placed z*5 m. above the c^ound) containing a nutrient solution composed 
of: water i8 litres +sulpnate of iron 19 gm.+nitrate of sodium zo gm. 
The tree absorbed the solution in about 3 <^ys. The following month, the 
leaves were larger and brighter in colour than those of the control trees (two 
old pear-trees which, like the first one, flowered freely, but produced no 
fruit), numerous fruits set and developed well, whereas the control trees 
bore no pears. 

In 1913, the writer made another experiment on a sterile pear-tree. He 
used the following solution: — ^water 20 litres + superphosphate 5 gm. 4* sul- 
phate of potassium 5 gm.+ nitrate of sodium s gm. 4- sulphate of iron 5 gm. 
The pear-tree absorbed more than 50 litres of this solution just bdfore the 
moment of flowering. It was well covered with blossom and bore fniit. 
A lilac grafted on a privet was treated in the same manner, and produced a 
larger number of finer flowers. 

The writer continued his work at the Agricultural Station of Santiago 
de las Vegas, where he experimented upon caryas. 

This operation method opens up new fields of work : — the injection of 
virus into plants suffering from bacterial diseases ; the injection of vege- 
table substances (camphor, etc ) to induce vigorous growth ; the injection 
of a solution of the product for which the plwt is cultivate (for instance 
sugar in the case of the sugar-cane), in order to induce the “ habit of the 
substance,’* and thus obtain more productive varieties etc. 

Method of Qrowing Potatoes in Winter. C Hugues, Milan — During 
the winter of 1903 the author found out that new potatoes came on the 
market of Gorizia at the period of most intense cold. He found they came 
from Germany, where late planting in the very cold spring of 1902 did not 
allow the potatoes to mature before winter, so that a large part of the crop 
was left in the field dunng the winter. 

What happened there through force of circumstances was followed^ soon 
afterwards by riie experiments carried out by M. Schribaux in France. 
These showed that certain varieties of potato, such as Magnum Bonum, 
if planted at the end of July and overtaken by frost when in full growth, 
may be left in the ground all winter. They must be protected from frost 
by a mulch of earth and manure, and may be lifted as they are required for 
sale as new potatoes in winter or spring. 

Other tnals made later in Brittany showed that to prevent these 
potatoes freezing in the ^ound an ordinary moiildmg up along the dnlls 
IS sufficient. At Paris, with a winter temperature as low as - 10® C , a layer 
of earth 20 cm. deep is all that is necessary ; in other places with a tempera- 
ture, as low as - 14® C. a layer 25 cm. deep was sufficient. 

The Meet of Organic Matter on Soil Beaotkm. R. E. Stephenson, Soil 
Science. — The object of this work was to study the effect of decomposing 
organic matter u^n the production of acids or bases in the soil Very little 
has hitherto been done in this direction, hence the special importance of 
the present investigations. Pots containing two soils were used in these 
experiments, one a dark soil fairly rich in organic matter, the other a sandy 
loam poor in organic matter To these soils were added albumin, casein, 
starch, dextrose, lucerne and ammonium sulphate. In one series of pots 
the soil was limed, in the other it was not. Optimum moisture conditions 
were provided as nearly as possible by daily watering, but no plants were 
grown in the pots. . 

RestUts. — None of the organic substances added increased the lime 
requirements of the soil ; the highly nitrogenous materials had rather the 
effect of decreaidng the acidity. The carbohydrate materials had a small 
and inconsttot effect upon the soil reaction, whereas ammonium sulphate 
consistently caused a marked increase in the lime requirement of both soils. 
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The nitrcgenous organic materials, whidi tended to protect the carbonates 
o€ the soil at later on used ttp the limestone. AmmoniiiGation was 
greater m the oniimed pots of both series ; the sandy loams were add soils. 
A dilEerenoe in the soil flora may possibly explain this increased ammoni- 
flcation. Both the casein and blood ammomfled more rapidly than the 
dried blood. Ammonia did not accumulate in the presence of either car- 
bohydrates or lucerne. 

Finally, in the presence of carbohydrates and of lucerne, no nitrates 
were found imtil the end of the 15th week ; this was probably due to their 
having been consumed by the organisms of the soil. 

The two soils used in the experiment showed marked diflerences in their 
behaviour under the different treatments. The more add soil was the 
more active, probably because of a greater content of organic matter and a 
more abundant microbic flora. This shows that measurable acidity is not 
an index of toxidty. The pennanent effects of addity are attributable 
solely to the liberation of mineral acids, but the basidty resulting from the 
breaking down of protein is of a more lasting character than any addity 
that may result. This is due to the fact that the organic adds are either 
volatile or are oxidised to carbon dioxide which is volatile, whereas 
nitrogenous bases are continuously active, and are held by the soil until 
they are nitrified. 

Conclusion. — It may be stated that, in general, the organic matter in the 
soil seems to act the part of a base rather than lhat of an add, at least to 
the extent that a given acidity is less detrimental in the presence of an 
adequate supply of organic materials. 

The Action of Fluorides on Plants. A. Gautier and P. Clausmann, 
Comptes Rendus de VAcaddmie des Sciences. — ^The preliminary cultural 
experiments made by the writer in pots, axid on entirely artiflcial media 
witli or without the addition of fluorine, did not sufficiently show the 
effect of fluorine upon plant growth. He therefore resolved to make some 
field experiments 

The soil of the field selected for this purpose was sandy clay, \Mth 
scarcely any lime and containing in its natur^ condition 88 mgm. of fluorine 
per kg. ; to all the lots treat^ with fluoride, 55*8 mgm. of amorphous 
calcium fluoride was applied per sq. m. to a depth of 0*25 m., which corre- 
sponds to 100 mgm. of fluorine per kg. of soil. The field had lain fallow for 
2 years, and its surface had been divided into 18 pairs of equal plots, 
separate from each other by a space of o’po m. One plot in each pair was 
treated with fluoride and the other one was not. As the addition of calcium 
fluoride necessarily introduces a small quantity of lime, care was taken 
to add to each of the control plots, the equivalent amount of powdered 
clialk. 

In their experiments, the writers used the most commonly grown plants r 
wheat, oats, carrot, potato, beet, haricot beans, cabbages, poppy, peas, 
barley, etc Each of the plants was respectively grown in the plot to which 
the fluoride had been added, and in the control plot. The writers give the 
comparative (qualitative and quantitative) results obtained, which may be 
summarised as follows : — 

Wheat : increase in total crop 13 per cent. ; increase in grain yield 18 
per cent. — Oats : increase in crop 12 per cent. ; increase in grain ]peld 5*2 
per cent. — Carrots: gain in plots with added fluoride 179 per cent. — 
Potatoes ; slight superiority the first year, then in second year gain of 587 
per cent. — Beets : deficit in plots with added fluoride — Peas : slight 
superiority of plots treated with fluoride ; 57 per cent, more the first year, 
and 12*6 per cent, the second — Haricot beans: no difference — Cabbages: 
no difference in crop the first year ; apparently the fluoride had not a good 
effect — Poppy : gain of 14 per cent, in tiie plot treated with fluoride. 

Thus, otW conditions Doing equal, the addition of fluoride^, especially 
of amorphous powdered calcium fluoride, to arable soil has a beneflcim effect 
upon wheat, oats, carrots, peas, poppies, and potatoes. The writer 
mentions that csystalHsed ctdcium fiuonde, or natural fluophosphates are 
not equally efficacious. Rye, barley, buckwheat, haricot beans, and 
mustard are unaffected, or but little affected, by this fertiliser. Beet, 
turnips, and onions are injured by fluorides. All ihese plants were grown 
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in the open on poor soil to which no fertiliser had been added except aooo. 
of amorphous calcium fluoride per kg. of soil. 

Given the slight solubility of cafcium fluoride, the amount could easily 
have been doubled, or trebl^, and more decisive results might have thus 
been obtained. Perhaps plants with a higher fluorine content than usual 
could have been produced. 

As fluorine always accompanies phosphorus in the tissues, being assimi- 
lated and eliminated with it, and as it seems to ensure the flxation of this 
element which itself has a great effect in stimulating the reproduction of 
tissues, a considerable increase in the vitality and fertility of agricultural 
crops is naturally to be expected from the combined use of fluorides and 
phosphates. 

The Influence of Farmyard Blannre on Clover. E. /. Russell, Jour, of 
Min. of Agrtc , — ^An enormous quantity of work has been carried out during 
the last 35 years in connection with the manuring of different plants, but, 
in spite of its great importance in the crop rotation, clover has been omitted, 
perhaps because of its liability to “sickness," which renders it unsuitable 
for a continuous series of experiments. The author carried out a series of 
field tests on this subject ; he compared the residual value of ordinary 
farmyard manure and of farmyard manure from cake-fed cattle, of shoddy, 
rape cake, superphosphate, bone meal and basic slag, on clover following a 
wheat crop on land where clover had not been grown for over 14 years. 
The manures were applied i, 2, 3 and 4 years before the clover. 

None of the manures, except farmyard manure, had any appreciable 
effect on the clover ; applied 2, 3 and even 4 years beforehand it produced 
notable increases in the yield of clover. It had, further, a distinct effect on 
the wheat crop grown after the clover, tlie heaviest crop of the latter having 
been followed by a heavier wheat crop. In conclusion it should be noted 
that the action of the farmyard manure only affected the first cut, the yield 
of the second cut being approximately the same with farmyard manure as 
with the other manures. 

To sum up, farmyard manui*e has an important residual effect on clover 
wliich should be taken into account in estimating its influence on the crop 
rotation. 

The Utilisation of the Energy of Waterfalls for the Manafaotnre of Nitro- 
genous Fertilisers. Paul L (fvy-Salvador and E. F. Cole, Paris , — ^M. L6vy- 
Salvador recalls the fact that i kilowatt-year is suflBicient to fix 450 kg. 
of nitrogen as cyanamide and only from 120 to 130 kg. as nitric acid (by the 
Birkeland and Eyde process). 

In the manufacture of nitrates, which was studied by the war services, 
some new processes were used that are still kept secret, but could be used 
commercially. It would be a matter of interest to follow the application 
of another process besides the one carried out in the Birkeland and Eyde 
furnace, and giving a larger yield than this method. 

M. L6vy-Salvador mentions that a factory cannot do with less than 
10,000 kw., and makes the very suggestive remark that in order to make, 
by means of the Birkeland and Eyde process, improved by G. Claude 
(superoxygenation of the air), 200,000 tons of nitrate of lime, an amount far 
below the average quantity imported from Chile before the war, it would he 
necessary to have 140 factories each of 1 0,000 kw. 

The net cost of a kilogramme of nitrogen, given the cost of hydro-electric 
energy in France, is still too high for it to be possible for artificial nitrates to 
<:oTnpete with Chile nitrates. 

M. E. F. Cote gives in the same number of La Houille Blanche a series 
of figures which are of interest in this connection. 

At the end of 1918, 200,000 h.p. of “ white coal " will be used in the 
manufactuie of calcium carbide and cyanamide, nitrate of lime and nitric 
acid. This energy represents an annual production of 100,000 tons of 
cyanamide. 

In 1913, only 8000 tons were made in France, and 30,000 were made in 
Germany, which country will raise its output this year to 400,000 tons. 

On the other hand, the Haber process, which has been carried to great 
perfection in*Germany, has probably produced 500,000 tons of ammonium 
•sulphate in 1918, instead of 30,000 tons, as in 1913. In 1913, Fiance used 
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only 50,000 tons of Chilian nitntt»«*<«that is to say, 7 to 8 kg. per hectare, as 
agauist 15 and 18 used respectively by England and Germany. 

Before the war, Germany used to take annually 300,000 tons of nitrate 
of sodium. 

Antiseptic Action of Spices in Freserved Foods, Jean Labache, 
L' Industrie frangaise de la The author gives an account of in- 

ves^ations on the anti^tic action of spices in preserved foods. All this 
subject is, so to speak, in its infancy, ana will be continued. But already 
attention should be drawn to the preliminary results obtained, which 
establish absolutely the antiseptic action of certain spices. The spices 
most generally us^ are black pepper, Cayenne pepper, ginger, mustard, 
oinnamon and cloves. The first three, in the experiments, prevented fer- 
mentation and putrefaction only for a very short time. But mustard, 
cinnamon and cloves (whose antiseptic principles are their essential oils) are 
much more effective. They are powerful antiseptics, even in the small 
quantities in which they are used in food industries. Anyhow, these spices 
have an antiseptic action decidedly greater than that of the usual chemical 
antiseptics of which, moreover, the use is expressly prohibited by French 
law, while that of spices is legally permissible and is in no way contrary to 
hygiene. 

The Household Foam Test for Batter and Oleomargarine. H. H. Sommer , ' 
Jour, of Dairy Science, Baltimore. — One of the household tests for dis- 
tinguishing between butter and oleomargarine and renovated butter is 
the **foam test.’* Butter when heated boils quietly with an abundant 
production of foam, whereas oleomargarine and renovated butter sputter 
and do not produce so much foam. The author investigated the cause of 
this difference, which is the subject of this article, and he came to the 
following conclusions ; — 

(1) Fats will foam if the water that they contain is held finely divided 

in suspension ; they sputter if the water gathers in droplets. 

(2) The curd in butter is finely divided and holds small particles of water 

in suspension ; therefore butter foams. 

( The curd in oleomargarine and renovated butter is coarse and allows 
the water to gather in droplets ; therefore oleomargarine and 
renovated butter sputter. 

(4) Certain butter substitutes ” that contain finely divided substances 
capable of holding water may foam as well as butter. 

Fly Pupse in Bottled Milk, W. A, Riley, Jour, of Dairy Science, Balti- 
more. — The writer found in a quart bottle of certified milk, 30 pupae of Dro- 
sophila ampelophila attached to the glass. Dr Fettick mentioned a similar 
occurrence in 1013 in Budapest. The flies lay their eggs on the interior 
surface of empty bottles, and within less than a week the pupae emerge, 
and attach themselves so firmly to the glass that they are not removed 
even when the bottles, on reaching the dairy, are put through the washing- 
machine. The writer insists upon the necessity of the returned bottles 
b^g washed in the dairy in an almost boiling solution of caustic soda, and 
urges consumers to wash their bottles as soon as they are empty, and to 
replace the cap. 

Action of Ultra-Violet Rays on Vitamines. S. S. Ziloa, Biochemical 
Jour., Cambridge. — The fat-soluble A factor in buttei lat is destroyed by an 
8 hours' exposure to ultra-violet rays; at the same time the butter is 
bleached and becomes unfit for consumption. The author therefore asks 
whether the sterilisation of milk by the ultra-violet rays can decrease its 
nutritive value. 

The antineuiitic and antiscorbutic vitamines are not destroyed by ultra- 
violet rays ; in fact, the author has reported that the exposure of neutralised 
lemon juice for 8 hours to ultra-violet rays did not influence its antiscor- 
butic activity, and that a similar exposure of autolysed yeast juice did not 
impair its antineuritic power. 

VHaxnines in Green Fodder. T, B. o<borne, L. B. Mendel, E, L. 
Ferry and A. J. Wakeman, Jour, of Biological Chem . — ^The authors have 
studied the presence in certain green plants, of fat-soluble and water- 
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soluble vitaaoines bv means of feeding teats on asts. tn onier to tesffc tear 
eacli of tbeee vitammes, the product under study urns fed in a ralaoa ti<^ in 
the otlwr kind of vitamine. The following vegetable foods were tested 
leaves and stalks of spinach ; whole inside leaves ci cabbage ; whole youM 
plants of alfalfa, clover and timothy grass : after drying in the air at 
W tody ground. 


The lesults obtained indicate that lo per cent, of spinach fumisbed a 
little less than the required amount of water-eoluble vitamine, while the rats 
obtained abundance (for normal development) of fat -soluble vitamine ; 145* 
per cent, of cabbage leaf appears to be equivalent to about 10 per cent, of 
spinach in respect of water-soluble vitamine. Preliminary ejqpetiments 
with the other plants indicate that the content in water-soluble vKamine of 
clover and timothy grass is similar to that of cabbage, while alfalte is a 
little richer. The content of fat-soluble vitamine appears to be very high. 

According to the few data at present available, green vegetables supply 
an important addition to human diet, because Ihe staple foods (cereals, 
potatoes, sugar, meat, fats, etc ) furnish too limited a quantity of either of 
these vitamines to satisfy wholly the requirements of an adequate diet. 


ThB Beanirements for Growth in Cattle. A. Gouin and p, Andomrd, 
Comptes Rendus de VAcadimie d* igficulture de France. — Animals when they 
have made some growth consume only i of the rations toed by German rules 
so as to make a certain rate of progress At an earlier stage the error is 
smaller, but stiU appreciable. Wdfi and Kellner fixed the quantities of 
dry matter ingested per day at 2600 gm. per 100 kg. 01 Uve weight, for 
young animals which make indifferent growth. Now in the course of their 
experiments, the authors found only once, during a period of lo days only, 
a subject capable of ingesting 2607 gm. of d^ matter per loo kg. of its 
weight on special rations. On the whole, animals of over 150 kg. which 
made a daily gain of 853 gm. consumed 2067 gm. of dry matter per day. 
The rules exceed the reality by 25 per cent, and lead to theoretical gains 
much below those obtaining in practice. 

All foods do not behave in the same way during digestion. Some, of 
which the volume is considerable compared with their low feeding value, 
such as skim milk and roots, do not stay in the stomach long, because the 
organism soon gets rid of the water with which they are saturated. 

Cakes and other concentrates take up little space in the digestive tract. 
The excreta they produce do not weigh more than the feeding principles 
they yield to the organism. 

The opposite is the case with ligneous fodders Hay remains a long 
time in the stomach. It attracts there an enormous quantity of water, the 
importance of which it appears impossible to appreciate, because a large 
part of such water is dispersed when the matenal being digested passes into 
the intestine. The weight of excreta produced by a very ordinary quality 
of hay is six times greater than the fraction of this feed utilised in digestion 

Only when we can add to the knowledge of food composition a know- 
ledge of the way in which foods behave in the course of digestion will it be 
possible to make up a food in which the proportion of bulky fodders will 
exactly meet the requirements for intensive rearing. If this proportion be 
too high, it will impede growth ; if it is kept lower thiui necessary, there 
will be waste of concentrated foods and a senous loss to the breeder. 


Importance of Salt in Food Ratkmc of Cattle. /. Joffe, Jour, of Dairy 
Science. — ^The author purposed to review the literature on this subject, to 
bring to light the opinions put forward recently on the matter and, if possible, 
to draw practical conclusions from them. These conclusions may be 
summarised as follows : — ^W^ant of salt in the rations causes pathological 
conditions and gives rise to a loss of live weight and of vitality and, con* 
sequently, a decrease in yield. The experimental data worked out by the 
author indicate that the necessary amount of salt, according to the rations, 
should vary between 36^6 gm. and 407 gm. per day for each milch cow in 
the cowhouse. Some foods, such as soya beans and Kafir com (a variety 
of sorghum), reqmre a larger amount of salt. At the Agricultural Experi- 
ment Station of Kansas only salt obtained by evaporation is used, rock salt 
being too coa^ and irritating. 
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WHAT THE DAIRY SHORTHORN ASSOCIATION 
DOES FOR THE DAIRY SHORTHORN BREED. 

It {promotes the breeding of Pedigree Dairy Shorthorn Cattle. 

It ^ves active support in developing their milk production to the fullest capacity, at the same 
time maintaming true Shorthorn character. 

It encourages the development of the Breed, and upholds its claims as the great improver 
of stock throughout the world. 

AN INNOVATION 

Reglitratlon of Dairy Shorthorn Cows for admission to Coatas’s Hard Book. 

In order to cover a wider held, and with the object of breeding up Dairy Stock for admission 
into Coates’s Herd Book, the Association publishes a Register of approved Dairy Shorthorn 
Cows with authentic Milk Records. 

YEAR BOOK AND REGISTER. 

The Year Book contains authentic Milk Records of Pedigree Daily Shorthorn Cows, with 
photographs of typical animals from leading herds, and a collection of general information of 
^ciaT interest to Breeders of Dairy Stock ; also the Register containing entries of Shorthorn 
Dairy Cows and Heifers for ultimate inclusion of their progeny in Coates's Herd Book. 

Copies of the Year Book and Register can be obtains from the Secretary, Price 10 s. 6d. 

JOIN THE A550C1ATI0N. 

All owners of Dairy Cattle of the Shorthorn type should liecome Members of the Association 
which is doing so much for the general advancement of their interests. 


PI.BASE WRITE FOR PAMPHLET AND PARTICULARS TO— 

The Secretary, Dairy Shorthorn Association, 

(Dept. 1.) 16 BEDFORD SQUARE, LONDON, W.C i. 

(Batabliihed 1905.) 


Scotch Seed Potatoes. 


Duke of York, Midlothian Early, Sharpes Express, Eclipse, 
Epicure, Sir J. Llewellyn, Arran Comrade, King George V., 
Majestic, MTherson Early, Dargil Early, Anan Rose, Edzell 
Blue, May Queen, Kerrs Pink, Unwald Perfection, Ally, 
Myatt’s Ashleaf Kidney, K. of K. Ummune King Edward VII.), 
Bloomfield (New Immune), The Dean (New Immune), &c. 
Prices on application. 


Farm Seeds 

Grasses, Clovers, Turnips, Seed Com. 
prices on application. 


Samples and 


TILLIE, WHYTE & CO., 

Seed Growers 

12 MELBOURNE PLACE 

((korge IV. Bridge), 

E«t«biteh^,_i837 EDINBURGH. 
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Httc ftqdttettOft f E: B. Hart and G. C. Humphrey, four, of Biofo^^ 
Cham . — nation coi^posdd of ceipeal gjrains^ silage ana clover or alfalfa 
liay ia cmsidered by some as stxffidentiy adequate in t>toteiii conteiit for 
ffiiiutttaining a fxkb tnilk production. But in view m tlie new tbeo]^ 
according to wbkn the value (for growth or mfUc production} of a protein 
mixture depmds upon its qualitative constitution and its quantitative 
composition and not merely on the quantity of proteins fed, it was necessary 
to determine directly by metabolism expenments whether the above- 
mentioned ration, entirely produced on the farm, could furnish protein for 
a high milk production without draining the protein reserves in the tissues 
of ihe animeu. The ration used in the experiment was composed of maiee 
stalk silage and clover hay to which groiftid oats were added in the ist 
period of 4 weeks, ground barley in tiie 2nd period, ground maize in the 
3rd, a mixture of approximately equal parts of the three grams in the 4th 
period, all periods 01 4 weeks. The amount of energy provided by the 4 
rations was maintained constant by the additioa of maize starch. The 
proportion of grains and starch fed to 3 cows (Nos. x, a and 4) was in con-* 
Tormity to the rule i lb. of grain for 3 lbs. of milk ; that of grains fed to 2 
cows (Nos. 3 and 5) was larger than the normal. 

The cows belonged to the Guernsey, Jersey and Holstein breeds. Cow^s 
Nos. 1 and 3 were good milk producers, for they gave J4 to 37 pounds of 
milk daily when the experiment commenced. Although these cows were 
fed ad libitum they had a negative nitrogen metabolism from the beginning 
of the experiment for 5 or 6 weeks, during which time their milk production 
decreased gradually to a point where the ration consumed ms^tained a 
state of nitrogen equilibrium, which was reached before the end of the 
second period of 4 weeks 

Cow No. I, during the 8 weeks when she was put on a ration of oats fol- 
lowed by barley, decreased the amount of nitrogen secreted in the milk by 
over xoo gm. per week ; this quantity decreased by over 150 gm. per week 
in the case of cow No, 3 On 3rd December cow No. i produced 33*8 lbs. of 
milk, and on 3rd February only 237 lbs. ; cow No. 3 gave 36*9 lbs. on 3rd 
December and ^5*0 lbs. on 3rd Febru^ Cow No. 2 consumed a la^e 
amount of food, but she gave less milk than cows Nos. i and 3, w’'hich 
enabled her to maintain herself in nitrogen equilibrium on the grain ration + 
silage -h clover hay. The amount of nitrogen secreted in the milk produced 
by her during a week scarcely decreased by 60 to 70 gm. ; the quantity of 
milk was also sensibly maintained ; it varied only from 23 7 lbs on 3rd Decem- 
ber to 20’ I lbs on 17th March. These results show clearly that ordinary 
home grown *’ foods suffice only tor a moderate milk production. The 
data given confirm the conclusion that the essential change incident to an 
intake of protein insufficient both in quantity and quaH^ for nitrogen 
equilibrium in a milking cow is a rapid decrease in tiie secretion of milk and 
not a change in the percentage composition of the milk. 

The mixture of oats, barley and maize was not better than rations con- 
taining a single grain. During the period of observation the live weight of 
the ammaLs gave no indication r^aiding their nitrogen equilibrium Co^vs 
Nos. I and 3 lost heavily in weight imder conditions of negative nitrogen 
balance ; they changed respectively from 1024 to 935 lbs. and from 885 to 
762 Iba. between 2nd December and 20th January, 

Cow No. 2 which was in nitrogen eauihbrium during the 16 weeks of the 
experiment did not lose weight, but aid not increase appreciably, for she 
change from xo88 lbs. on 2nd I^cember to X199 ^ 7 ^ March. Cows 

No. 4 and 5, al^ough in negative nitrogen balance during 4 or 5 weeks in- 
crease in wdght respectively from X356 to X395 lbs. ana from 1135 to 
1200 lbs. betw^ 20th January’' and iTtia March 

The animals in negative nitrogen oalance decreased their production of 
milk by 8 to 10 lbs. in 5 or 6 weeks : this amount would have a market value 
of about 50 cents. 

The cost of the addition of 2 lbs, of protein concentrates to the daily 
ration would therefore have been more than covered. 

Conclusion . — A cow with a low milk production and a good appetite 
can be kept in nitrpgen equilibrium with a '‘home grown “ ration, 
but a good milk^produdng cow requires a supplement of proteki con.- 
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«eBtrat«S to avdid loss of nitrogen and consequent decrease in tbe tofflc 
production^ 

Xholofliieiioe of Bariey on the Milk Seoretion of Cowse F. W, Woll and 
E. C. Voorhies^ Agric. Exper, Stn, Bull, Berkeley, California, — ^The aothois 
bave furnished complete details of amounts and kind of feeds consumed^ 
•ttie body weights, and the quantity of milk and butter fat produced by — 
<i) a grade Holstein cow during three lactations in which the only grain fed 
was barley, and during two in which mixed grains were fed ; (2) a pure*bred 
Jersey, during four lactations, in one of which barley was the sole grain fed ; 
(3) another pure-bred Jersey during two lactations in one of which a mixed 
grain was given, while barley was fed in the other. The authors also com- 
pare the production records of 15 other cows, most of them used previously 
m similar studies (i) during short periods (generally 5 weeks) of barley 
feeding, with their production records during the intervening period when 
they received mixed-grain feeding. 

An increased milk flow generally accompanied barley feeding, but the 
authors do not attribute this to the barley itself, but to the accident that 
when the cows received only barley feeding they often consumed a latter 
quantity in comparison with mixed feeding. The authors do not call their 
trial tests critic^ experiments, but the tests show that barley feeding has 
no deleterious effect on milk secretion, as is contended by some breeders of 
milch cows. 

Water Reguirements for Milk Production. A, C M'Candlish and W. G. 
Gaessler, Jour, of Dairy Science. — Experiments carried out at tlie Iowa 
Agricultural Experiment Station, United States, with tlie object of deter- 
mining the amount of water (exclusive of what is naturally contained in the 
food) required for milk production during the hot dry summer months by 
cows fed with fodder harvested on the farm. The cows were watered twice 
a day ; the quantity of water consumed was determined by weighing the 
aniuMds before and after watering. The moisture in the foods was deter- 
mined, the amounts fed were weighed. The general results show that 
water consumption is most important for milch cows. When a cow is fed 
on fodder and grain, about 350 lbs. of water in the food are consumed per 
loo lbs. of milk produced and in addition about 200 lbs. of dnuking water 
will be needed ; aoout 550 lbs. of water will therefore be required per 100 11^. 
of milk produced during the summer months. 

The Cost p! Milk Production Computed on the Year Basie. F. A . Pearson, 
Illinois Agric, Exper. Stn. Bull. — ^These studies were undertaken to derive 
workable formuUe that would express the cost of producing fluid milk 
(for the Chicago market) in terms of amounts of feed and labour used and 
not of the monetary value of the expenses incurred. 

A study of the herd cost is based upon the records during the fiscal years 
1914-15 and 1915-16 of 36 farms on which there were 873 milch cows, 225 
calves (and heifers not in milk) and 35 bulls, and where 65x1 lbs. of milk and 
235 lbs. of butter fat were sold per cow during the period. Production in the 
6 winter months was 56 per cent, of the yearly total. The gross cost of 
producing 100 lbs. of milk was found to average $2*25, the percentage of 
the sevei^ items being : Feed other than pasture 607 ; pasture 5*3 ; man 
labour 17 ; horse labour 3*4 ; interest on herd 4*9 ; building charges 3*6 ; 
equipment 1*3, and miscellaneous 3*8. A managerial charge was not in* 
eluded* The cost other than for fe^ (excluding pasture) and man. labour 
totalled 50*16 <^nt8, which almost exactly balanced the 49*69 cents credit 
from appreciation oi stock, manure, hides, beef and other miscellaneous 
returns. The production cost on these farms can thus be expressed in 
terms of feed and labour. The amounts per 100 lbs. of milk were approxi- 
mately 44 lbs. of grain ; 188 lbs. of silage and other succulent feed ; 50 lbs. of 
hay ; 39 lbs. of other roughage and bedding ; 2 42 hours of man labour. 
This is the formula for “ year cost.’' 

To correct for seasonal variations in cost of production it is suggested 
that the price of any month be that percentage of the year cost which re- 
pre^ts the ay^erage variation of that month from the average year price 
during the period t907-i9i6. A table showing these monthly percentages 
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is ghw. Tt IS noted that only 6i *6 per cent, of the p[tain fed was purcha^» 
whereas in farms providing milk for New York City the purchased grain 
was about 98 per cent, of the total (A. L. Thom^n, Cost of Producing Milk 
on 184 Farms in Delaware County, New York, in the New York Cornell 
Station Bulletin 364, pp. 109-179, 1915)- 

In x6 of the atove farms, embracing 428 cows, the records permitted 
the separation of the cost of rearing young stock from the herd cost, the 
difference being the ** cow cost.** The net cost of producing 100 lbs. of milk 
on this basis was $1*70, which is 2x5*6 per cent, of the cost m feed (excluding 
pasture) and man labour. The amounts of feed and labour were, approxi- 
mately : grain 35 lbs. ; silage X40 lbs. ; hay 36 lbs. ; other rougl^e 29 lbs., 
and man labour 2*36 hours. To find the vear cost on this basis it is necessary 
to increase the total of these items by 25*6 per cent. Corrections for 
seasonal variation may be made as before. 

A short discussion of some data from 680 dairy farms in Kane and 
McHenry Counties in Illinois is given, mainly to show that the ‘‘farm cost/* 
obtained' by deducting from the total farm expenses the receipts derived 
from all sources except the dairy, is a misleading measure of milk production 
costs. 

Poisoning of Calves by Iris, observed at Abbotsbxrd, British Columbia. 

E. A Bruce, Jour, of Amer. Vet. Med. Assoc . — Linnaeus had previously 
observed that Irises are poisonous to cattle, but cases of poboning by these 
plants are rare. Some cases of human deaths caused by eating the rhizomes 
of Iris versicolor in mistake for those of Acorus Calamus and several other 
species considered poisonous because they contain bitter resins and iridine, 
a purgative glucoside, have been noted. The author has noted 3 cases ol 
poisoning of calves of 3. 4 and months respectively, which, being shut up 
in an enclosure, ate the rhizomes of a species of Iris which chanced to lie on 
the ground ; two of them died before the second day and the third suc- 
cumbed on the 4th day. The principal symptoms were: profuse saliva- 
tion ; inflammation and hardenmg of the gangUons of the head and neck ; 
appearance of ulcers on the lips and muzzle ; acute pain in the belly ; faeces 
tilled with blood shortly before death. Post-mortem examination showed : 
irritation of the 3rd and 4th stomachs ; black spots on the intestines ; 
kidneys, liver and spleen very dark in colour. 

dolour Inheritanoe in 5. Wright, Jour, oj Heredity. I. — ^The 

author attempts to establish relationship between bio-chemical dis- 
coveries relating to melanism and the correlations between different colours 
described in works on genetics. He proposes a scheme by which the re- 
ciprocal relations betwe^ the different colours of the coat of mammals can 
be indicated and he recommends the following classification of colour 
factors : — 

(1) Factors which influence distribution and intensity of colour, largely 
irrespective of the kind of colour ; — 

(a) Factors which influence the distribution of colour in contrast with 
white ; 

{b) Factors which influence the intensity of colour in all coloured parts 
of the skin, fur, and eyes. 

(2) Factors which influence tlie distribution and the intensity of differ- 
entiation from yellow to black, effects naturally visible only in coloured 
parts : — 

(a) Factors which influence the distribution of a dark colour (black, 
sepia, brown, etc.) in contrast with yellow ; 

(h) Factors which influence the intensity of only the dark colours with 
effects visible wherever these colours appear (skin, fur, eyes). 

II.— Cattle. — ^The author, considering the inheritance of the colour 
roan, maintains that the data furnished by Wentworth (American Brpders 
Magazine, No. 4, pp 202-208. 1913; Journal pf AgrictUtural Research, Vol, 
VI., pp. 141-I47, 19x6) do not confirm the two-factor hypothesis enunciated 
by that writer, but rather the idea of a single factor without dominance ; he 
explains the exceptions by means of subsidiary hypothesis. The results 
published by Lloyd- Jones and Evvard (Research BmleHn No. 30, Agricuh 
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B9(pmm$fU SMion, Iowa StaU CMtgo of Ag^culiuro, 29x6)^ siiowipg 
tlmt white is ^dependent oi red and of l;^k are xegarded as cmtiBXf to 
the theory of pmygamous factors (multiple aUelomoxpbs) enotuicea bf 
Wilson (Soi\ Proceedings of the Royal Dublin Sociefy, p. zx, 19x8) to explaia 
the roan coat. 

Contrary to Wilson (Sa* Proceedings of the Royal Dublin SoUeityi pp. X2- 
66 , 1909), the author considers that the colour aun (dull brownish black ^ 
the hairs show^ a yellowish tip and the yellow colour tending to pre- 
dominate especially along the imd-dorsal line) is due to a dilutmg fa^or 
combined wra black. The same factor combined with red produces yellow 
or cream. Biindlin^ (that is to say, the presence of irregular black streaks,, 
or of a deeper black if the ground colour is black also) has not been analysed 
in a satisfactory manner. Piebald is ind^endent of colour, but, on 
account of tlie few data available, the interpretation of the factors of the 
different spots cannot be attempted. 

III. — ^Horses.* — In these animals 7 pairs of independent aUelomoiphs 
are recognised. Generally the works of the diderent writers supplement 
and confirm each other. The author is unable to explain certain facta 
exhibited by horse hybrids, especially the occurrence of chestnut mules, 
since that colour has never been seen in the ass and is recessive in the horse. 

IV. — Pigs. — ^The author collects the fragmentary data published on the 
subject of colour inheritance in these animals White in Yorkshires is- 
dominant over red and over black, as has been shown by Smith {American 
Breeders Magazine, 'No. 4, 'pp, 113-T23, 1913), but it differs from the dominant 
white of other mammals inasmuch as that breed never transmits red when 
crossed with black, nor black when crossed with red. The author puts for- 
ward the idea that, in the case of Yorkshires, white is an extreme dilution 
of red accompanied by complete absence of extension ot black 

The absence of the factor of dilution and the presence of a partial ex- 
tension of black gives as result a black coloration with the white points of 
Berkshires and Poland Chinas. A change in minor factors causing an 
intensity of red and a restriction of black transforms this colour into self 
red in Duroc Jerseys and in Tamworths. The replacing of the factor “ par- 
tial extension of black ” by the factor total extension *' gives as result a 
self black coat as in the Essex breed, while the addition of the factors of the 
white band has for result the coat of the Hampshire breed. 

The Feeding Value of Skim milk for Swine* H. W. Norton, jr.,Mich. 
Agnc. Expert. Sin, Bulls. — I. — summary of the results of a large number 
of feeding trials by different experiment stations throughout the United 
States was made to determine the value of skim milk as a supplement to 
maize and other cereal grains when fed to pigs. It is pointed out that 415 
pigs fed on cereal grains made an average gain of only 100 lbs. from 486*5 lbs. 
of grain and that 325 pigs fed on cereal grains supplemented by skim milk 
made an average gain of 100 lbs. from 266*9 lbs of grain and 785*1 lbs. of skim 
milk. This indicates that 100 lbs of skim milk replaced 28 lbs. of grain. 
Calculated on the basis of $50 to S80 per ton for the different grains used, 
which included maize, wheat, rye and barley, the value of the skim milk 
ranged from 0*7 to 1*2 cents per pound. Much greater returns were got 
from the skim milk when 2 to 3 lbs. of milk was fed per pound of grain than 
when the milk was fed in larger quantities. 

II. — ^This bulletin is an amphfication of the preceding one. It is com- 

§ uted that a pound of any of the following supplements would replace the 
esignated amount of grain : skim milk 0*28 lbs. ; tankage 2 *53 lbs. ; middlings 
1*05 lbs. ; linseed meal 2*62 lbs ; soy-bean meal 2 lbs. Butter-milk is con- 
sidered to be equal in feeding value "to skim milk, and whey about half as 
efficient. 

Iiffieritano^InTes^ations in Swine. Kansas A gric. Expert. Stn Report . — 
Cross-breeding^ experiments with SAvine gave the foUowii^ results : — 

(i) The wide forehead (Berkshire) is dominant with respect to the 
medium fordhead (Duroc- Jersey) and to the narrow forehead (Tamworth, 
wild hog) ; (2) the straight face (Tamw^orth, wild hog) is dominant wilhr 
respect to the dished face (Berkshire) ; (3) the long face (Tamworth) is 

*See this Journal, April, 1918, p. 224. 
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ccim^tfiy damteant to tbe short tace (Berkshixe) : (3) the erect ear 
(Bembire) is domtiuuit to the droopiag ear (Doroo- Jersey). 

« AspflriiiMitiiMteiniUBrtriatolMeeBiiM 

UPertffiieil 119011 Sheep. C. Guntyer and O. von Czadeik, Vienna . — case of 
poisoning occuning in Carinthia in a flock of sheep grsudx^ on a meadow 
recently manured^ during wet weather* with basic slag* kainit* and nitrate of 
«6da> has ag^ ^ven rise to the que^on of the toxic effect exercised by 
chemical fertilisers upon flocks andf herds. 

This question is far from settled* and the information met with in the 
literature dealing with the subject is often contradictory. The Agri- 
cultural-Chemistry Experimental Station of the Ministry of Agriculture* in 
ccdlaboration with the veterinary College, undertook a series of experiments 
on sheep* using for the purpose the following chemical fertilisers: — basic 
slag, supeiphosphate, 15 and 40 per cent kainit, sulphate of ammonia* 
nitrate of potassium* ni’tote of sodium* etc. 

The sheep were given 100 gm of these different compounds in tlieir 
rations every day. 

As regards the basic ^ag* two out of three estperiments had a fatal result. 
Therefore the writers are of the opimon, notwithstanding certain previous 
statements to the contrary, that this fertiliser cannot be regarded as in- 
nocuous. although, practically* its effects may be less deadly than they 
proved to be in the experiment, owing to the fact that it is not spread so 
thicldy as to make it possible for the animals to pick up such a large amount 
as was fed them. In the case of the superphosphate, death supervened in 
the first experiment (100 gm. of this fertiliser having been given daily) after 
8 days, and in another experiment after 1 1 days. Care must therCTore be 
exercis^ when land is manured with superphosphate. 

Kainit, as results from half-a-dozen experiments* is poisonous if fed in 
the ratio of 3 to 4 gm. per kg. of live weight. It often produces intestinal 
inflammation and diarrhoea, which explams the apparently contradictory 
results of tiie experiments ; for sometimes a relanvely small amount ha^ 
fatal results, while a much larger quantity gives rise to no serious disturb- 
ances. This IS because, in the second case, most of the kainit is evacuated, 
owing to the diarrhoea, before it can be absorbed by the intestines. 

Sulphate of ammonium, if taken in the proportion of about 4 gm. per 
kg. of live weight, causes death in a few hours ; smaller amounts do not 
have a fatal result until several days have elapsed. 

The fatal dose of sodium nitrate is, for sheep, from i to 2 gm. per kg. of 
live weight ; but in this connection we may repeat the remark made above 
in the case of kainit. 

As regards nitrate of potassium, the experiments, as well as all the results 
reported in the literature deahng with the subject, show that this fertiliser 
is very poisonous if taken by sheep in the ratio of 0*^5 gm. to 1*50 gm, per 
kg of live weight, and nearly always causes death in less than 24 hours. 
Many factors, however, influence the toxicity of this compound, which de- 
pends, firstly, upon the constitution of the animal ; and secondly and chiefly, 
upon the condition of its digestive system, and its capacity of reabsorption. 

This is proved by the fact that a i per cent, aqueous solution of nitmte of 
aodium, if swallowed, causes the death of the animal after 20 hours. Evi- 
dently, owing to the salt in solution being more easily and rapidly reab- 
sorbed, the toxic action is more pronounced. 

The Control ot Parasitio Fliea on Sheep in Australia by Swaying with 
Inseotfadde. A* H. E. M* Donald, Agri . Gaz. of N.S.W . — Experiments 
earned out at Trangie Experiment Farm, New South Wales, Australia, 
with the object of confirming the efficacy of spraying insecticides oh sheep 
(by forcing a strong jet of the liquid into the wool) as a measure of protection 
against the blow fly or blue-bottle fly {Calltphora spp.), show tb^t, although 
this treatment does not aive complete protection, it, however, reduces con- 
siderably the number of sheep attacked, since, on the average, the proportion 
was 33 per cent, in the flocks treated and 54 per cent, in the untreated flocks. 

The insecticides used in the experiments were an arsenical sheep-dip 
powder, a carbolic dip and a mixture in which the active a^ent was arsenite 
-of soda. All were applied by means oi a ve^ strong jet with a diameter of 
about i indi, using a pressure of about 60 Ibe. During the treatment the 
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yiool waft not clipped because it was inquired to hold the laaactioide and to 
enable the maggots present in the wool to l>e poisoned. The appiiOktioii 
was repeated a second time six weeks later. 

It appears that this treatment localises attacks, but further research is^ 
necessary 

SSeet ci Grafting upon Forest Beprodnotion. W. K. N, Sparhawk, 
IJ. 5 . Dept, of Agric. Bull. — ^Throughout most of the western United States 
grazing on absolute forest land is of vast economic importance, and the 
forester accepts the general principles that grazing must be carried on as a 
part of forestr}'' management, 

A recent study was made by the U.S. Forest Service of the effect of 
sheep grazing on a number of sample plots on three grazing allotments 
between 1912 and 1914 in the National Forest of Central Id^o. Sheep 
injure forest reproduction by browsing and by trampling. Slight browsing 
of tlie needles, of side branches, of the leader, or of the bark does practically 
no damage to the tree, though when repeated it may result in stunteS 
growlh or the death of the tree. Severe browsing, such as occurs around 
bed grounds, often kills the seedlings. Trampling usually is not serious. 
Damage to s^lings more than a year old is negligible ; while as high as 100 
per cent. — an average of about 20 per cent, for all plots — ^were killed when 
less than one year old. Western yellow pine {Pittus pofiderosa) is injured 
the most by browsing, lodgepole pine (P. contorta) less so, and Dougbs fir 
(Pseiidoisuga taxifolia) least. White fir (Abies concolor) is practically never 
browsed. Of 1782 seedlings killed, 73 per cent, were less than a year old, 
and but 5 per cent, were over 6 inches in height. 

Injuries which did not result in death were greater late in the season 
than during the earlier period, due to drying of the forage as the season 
advanced. Those killed by grazing were greater earlier in the season than 
later, as the stem breaks more readily when succulent than after lignification 
has set in. Injury and death increased fairly constantly with increased 
intensity of grazing, though after a seedling’s third year less than i per cent, 
per year of the trees is killed by grazing of moderate intensity. More than 
three times as many seedlings are killed by other causes than sheep. 

Income Tax and fhe Farm Management Demonstration Work in Iowa. 

S. H, Thompson, Jour of Farm Economics. — ^The Income Tax Act has 
stimulated thousands of farmers in the keeping of farm records. While the 
Farm Management Demonstrators in Iowa have been consistently urging 
the need of keeping records in complying with income-tax requirements, 
they have recognised that the income-tax matter was not an end in itself 
but merely a method of approach in the studv of the farm as a business. 
Farm officers were deluged with appeals for help ; in too many cases, how- 
ever, it was not possible to aid the men asking for help in complying with 
income-tax requirements. Of 76 Iowa farm bureaus that have reported to 
date, all but three worked with the income tax. The 73 who included the 
work on income-tax andlarm records as a project reached 8806 farms. 

Forty-four bureaus worked only with individuals, while twenty-nine 
assisted both individuals and groups. The bureaus that worked with indi- 
viduals alone reached on the average 89 each, while those that worked 
with groups reached one hundred and seventy each. More than 6o,oco 
Iowa farmers, on an average of 600 per county, filed returns this year. 
Considering the size of the work ahead of the farm bureau the advantage 
of the group method of work becomes apparent. Meetings held in different 
parts of the country attended by one hundred farmers would help in solving 
the problem These farmers, with the help of the Farm Management De- 
monstrator and of the county Agent could be assembled for income-tax 
instruction and analyses of their farm business. The best time for con- 
ducting this work is between ist December and 15th March, 

During the present fiscal year Towa hopes to start a very thorough 
farm management campaign. As a prelude it is planned to hold a series of 
district conferences of country agents, where plans for county projects will 
be fully discussed. It is recognised that var3dn^ conditions in the coun- 
ties will prgyent the use of a uniform project. It is contemplated that each 
county will be given from two to five days of a farm management demon- 
strator’s time for further assistance of the agents through local meetings. 
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The egeat wiU then petsonaUy. or liirough local demonetrators, extoidi 
the work until every township has been given an qpporti^ to reodve 
Instnictioii on labour income records, cost accounts and income tax. 


LEGAL DECISIONS AFFECTING 
AGRICULTURE. 

Several cases interesting to agriculturists have been decided by the 
Courts recently. The following have been selected as settling points of 
principle as well as being of general interest : — 

Arbitration Proceedings under the Agricultural Holdings (Scot- 

land) Act, 1908. 

Single Arbiter — Claim not timeously lodged, RoiB'er v. Hutcheson and 
Greenshields . — ^This was an action at the instance of Henry Stevenson I^er, 
outgoing tenant of the farm ot Manorbill, Roxburghshire, against William 
Hutcheson, fanner, Conrthill, Kelso, oversman, and Thomas Greenshields 
and Thomas Steel Greenshields, ingoing tenants, and Hugh James Elibank 
Scott Makdougall, proprietor. The Pursuer, the outgcung tenant, re- 
nounced his lease of the farm as at Whitsunda}'^ 1919 on &e footing that he 
would be entitled to the benefits of an ordinary waygoing including the 
usual compensation for unexhausted manures and feeding stufiPs. Messrs 
Greenshields, who took entry to the farm at Whitsunday 19 191 undertook 
liability for riie landlord's obligations to the outgoing tenants so far as such 
compensation was concerned. A Submission was prepared to two Arbiters 
and an Oversman in which tlie nature of the claims was referred to in general 
terms but no definite claim was lodged as provided for in the Act. The 
Arbiters disagreed and called in the Oversman, Mr William Hutcheson, 
who declined to deal with the claim for compensation under the Agricul- 
tural Holdings (Scotland) Act, 1908, on the ground that it fell to be decided 
by a single arbiter in terms of Section ii (i) of that Act. The Pursuer 
brought the action to have it declared that the Oversman must proceed to 
fix the compensation in terms of the Submission In their defences the 
incoming tenants claimed that no timeous notice of the claim for compensa- 
tion for unexhausted manures, etc., had been lodged. 

On loth November 1920 the Lord Ordinary (Lord Sands) dismissed the 
action. In the course of his judgment his Lordship stated that there were 
two questions of law, the ultimate decision of which rested with the Court 
— viz. 

(1) Whether it was competent under such circumstances as here obtained 

to refer a claim for compensation for improvements under the 
Agricultural Holdings Act, 1908, to two referees and an oversman, 
and 

(2) Whether in the present case the requirements of the statute as to the 

date of lodging a claim had been suflBLciently complied with. 

After quoting Section ii (i) of the Act, his Lordship stated that be was 
of the opinion tlmt, having regard to the object of the legislature and to the 
fact that the compensation is purely statutory and is recoverable under a 
statutory code, a reference to two arbiters is null or at least voidable at the 
instance of either party, as being made in disregard of a statutoiy direction. 
He was of opinion that the fact that the reference was entered into not by 
the outgoing tenant and the landlord, but by the outgoi^ tenant and the 
incoming tenant who had taken over the landlord's obligations, made no 
difierence. The arrangement was a common one and was contemi^ated 
bjr the Act (Section 7) and it would go far to defeat the object of the pro- 
vision requiring the reference to be to a single arbiter if this provision were 
heM not to apply to such a case. 

As regaras the second question, by Section 6 (2) it is provided t — “ A 
claim by a tenant of a holding for ccMoapensation under this Act in respect of 
any improvements comprised in the first schedule to this Act shall not be 
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liiade after the theteoancy/* llie facts 19pm aa IoAq^ 

•^The busdhmi agreed to accept a it(aimciatia& of ttie lease as at Wbit^ 
sunday-MailitimaB igtg, the ootgding tenant to have warning ptMegel» 
as if it were the natural expiry of the lease. Upon 30th January xctp the 
Agents of the Pursuer, the outgoing tenant, wrote to the Agents of Ihe 
landlord : — '' We shall put in hand tke preparation of a claim on behalf of 
Messrs Roger for com|^nsation under the Agricultural Holdings Act and 
hope to communicate with you further on the subject later on.’’ The claim 
here adumbrated on was not pres^ted to the landlord or to the incoming 
tenant until long after Martinmas 1919. the date of the termination of the 
tenancy as regaw the requirement tor making a claim. The deed of sub* 
mission was duly prepared and was executed upon 26th-27tb May 1919, 
and it contained ivier alia as matters referred : (Sixth) what sum shall 
be payable by the second pa^ representing and undertaking responsibility 
for the said Hugh James Slibank Scott Makdougall proprietor of the said 
farm of Manorhill to the first party as compensation for improvements 
under the Agricultural Holdings Act.’’ It appeared to his Lordship that 
this clause did no more than leave open, or at the most adumbrate a claim. 
It did not certiorate the existence of a claim. The outgoing tenant had 
still six months to prepare and tender a claim. Nothing more, however, was 
done until long after Martinmas. His Lordship distiii^uished between the 
Notice of Claim reejuired under the Act of 1883 (Section 7) and the Claim 
required under Section 6 (2I of the Act of 1908, and was of opinion that it 
was not sufficient for an outgoing tenant merely to indicate an intention to 
make a claim with no further specffication than perhaps a reference to 
certain heads of improvement mentioned in the sdiedule — e.g, as in the 
present case Compensation under the Agricultural Holdings Act ” or 
^'Valuation of Unexhausted Manures, etc.” His Lordship accordingly 
was of opinion that the answer to both of the questions before the Court 
was in the negative and he dismissed the action. 

Lord Sands* judgment in this Case is likely to have practical important 
results as it is a common practice in a reference to two arbiters and an overs- 
man to settle waygoing valuations of sheep stock, crops, etc., which is valid 
under the 1910 Act, to slip in compensation claims. 

Appeal on Stated Case — Sheriff’s Opinion FinaL Sir J E. Johnson- 
Ferguson v. the Board of Agriculture for Scotland , — A Note of Appeal from 
the Findings of the Sheriff in a Special Case was decided by the S^ond 
Division of the Court of Session on 17th November T920 It arose out of an 
arbitration under the Com Production Acts and the Agricultural Holdings 
Act, 1908. The facts were as follows : — In an arbitration under the above* 
mentioned Acts between Sir Jabez Edward Johnson-Feiguson of Springkell 
and another, proprietor of Springkell, and the Board of Agriculture for 
Scotland, Mr Robert Macmillan of Woodlea, Moniaive, was appointed 
Arbiter to determine the amount and mode and time of payment of the 
compensation to be paid by the Board in respect of various claims by the 
Appellants for loss sustained through caring out an Order of the Board 
dated 15th February 1918 for the cultivation of certain grass parks forming 
part of the poliev grounds of Springkell estate, for loss the Claimants 
estimated they would sustain in bringing the grass parks back to their 
former condition, and for sums expended in carrying out the Order. The 
Arbiter issued Proposed Findings against which me Appellants lodged 
represen^tions and called upon the .Obiter in the event of his not bmng 
able to give effect to them to state a Case for the Opinion of the Court. The 
Arbiter stated a Case to the Sheriff at Dumfries. After hearing Counsel, 
Sheriff Morton answered the questions the Arbiter had stated. The pro* 
prietors appealed, and the Division held that the Appeal was incompetent 
as under the Com Production Acts, which incorporated only the arbi^tion 
provisions of the Agricultural Holdings (Scotl^d) Act, 1908, the dedaion 
of the Sheriff was final. 

The Lord Justice-Clerk, who gave the leading judgment, said that the 
present AppeaJ was taken on the footing that me Act of f^erunt which 
applies to Appeals under the Agricultural Holdings Act applied. The Com 
Production Act of 1917, in so far as it required to be referred to in the case, 
contains Section 9 (10) and Section ii (i). Section 9 (lo) says: ‘*The 
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J9> «h^ bs detannsed ia s»db caw ia default of aneenent by 

aiUtiatloa under this Part of this Act,” that is on^ tbe Foora Part of tiw 

?**? Section ii (i) says “ AxMtratiaBB under this Part 
•w tnis Act sball b 6 before e* single arbitrator under in acconiaiice with 
^e pm^oiw of the Second Schedule to the Agncultural Holdings Act, 
1908. jrta It appear^ to his Loidsh^ quite dear that all that is refoTed 
to ana iw wat is uatroduced into the pro<^ure under *^e Com Production 
Act 18 the Second Schedule of the Act of rqoS, which Schedule in itself is a 
•coiMlete code and provides a guidance to the arbitrator in these terms. 

^ ® 'The Arbiter may at any stage of the proceedings, and 
w directed by the Sheriff (which direction may be given on the 
of either party) state in the form of a Special Case for the 
Op^on the Sherin any question of law arising in the course of the 
^Ditranon, It was noticeable that the arbitrator’s powers or the duty 
tad upon him was to state a Case and to state it for the Opinion of the 
Sherm and nqthi^ eta. His Lordship thought on the Schedule that the 
Ajpinxon that is given is not a matter of appeal at all. He was unable to 
n^ke any distinction between this Case and that which was rderred to in 
the argument, the well-known case of Lady Cath'‘4ift, The ground of 
judgment there was that jurisdiction was given to the authonty whose 
optaon was to be the T^rd Ordinary instead of the Sheriff as here ; 

and that was a jurisdiction which began and ended with the opinion of the 
person whose opinion was to be sought. 

01. Section 5 of the Agriculture Act 1920 an opinion of the 

Sherm m an arbitration under Part IV. of the Com Production Act of 1917 
« now appealable to either Division of the Court of Session from whose 
decision no appeal shall lie, except with leave of that Court. 


ArWtrahonCkmstniotion — Fimcticniscd Arbiter. MitchpU-Gillv, Buchan — 
In an arbitration under the Agricultural Holdings (Scotland) Act, 
1908, tatw^n Andrew John Mitchell-Gill of Savoch, Aberdeenshire, 
the tadlord of the holding of Savoch, and William Alfred Buchan, the 
outTOing tenant, the landlord presented an Application to the Sheriff 
*cravM me Court to di^t the Arbiter (James E. Esslemont) to state a 
bpeti^ Case for the Opinion of the Sherin upon certain questions of law 
which had arisen in the course of the arbitration. The Sheriff-Substitute 
'(Laing) directed the Arbiter to state a Case, and on the Case being stated 
ansirered the question put in the affirmative. The landlord appeal^, and 
the First Division recs^ed the Interlocutor of the Sheriff-Substitute and 
answered the question in the negative. The Arbiter, after considering the 
Interiocitar, proposed to disregard the Opinion. In a further Stated Case 
“the Questions of Law for the Opiniem of the Court were as follows s — 

1. Is .^biter bound to give effect to the said Interlocutor of the 

F^t Division of the Court of Session by finding that the landlord 
^ j terminate the tenancy without good and sufficient cause, 
and for reasons inconsistent with good estate management, and to 
refuse the tenant’s claim in so fex as relating to compensation for 
unreasonable disturbance ? 

2. Is the Arbiter in spite of said Interlocutor entitled to entertain and 

proceed with the assessment of said claim ? 

The Shei^-Substitute inter alia answered the first Question of Law in the 
negative and the second in the affirmative. 

landlord appealed to the First Division of the Court of Session and 
n i recaff ed the Interlocutor of the Sheriff-Substitute, ansv^ered the 

nrst Question of X.aw in the affirmative and the second in the negative, and 
remitted to the Arbiter to proceed. ^ 

In giving the leading Opinion, the Lord President (Clyde) stated that 
when it is sM that an arbiter in Scotland is the final judge both of fact and 
mw he must take the facts as they are presented to Wm and the law as it is. 
He may err bo^ in interpreting the evidence before him and in applying 
me law to the facts whicn he minks are proved ; and he being the 
'judge on the subject matter of the sv^mission any such errors and m is- 
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uiidenittandiiigs into which ho tnay innocently fall cannot be 

But that isdl that is meant by saying that he is the final judge of fact 

and law. 


OFFICIAL ORDERS AND CIRCULARS 

The following notice was recently issued to the Press ; — 

Official Immunity Trials 

The Board of Agriculture for Scotland announce that they are now 
maldng arrangements for the continuance during the coming season of the 
trials conducted by them for the testing of new 

Wart Disease of varieties of potatoes for immunity from Wart 
Potatoes Disease. 

Growers or merchants who have stocks of new 
varieties which they desire to have tested for this purpose should forward 
to the Director of the Seed Testing Station, 7 Albany Street, Edinburgh, a 
sample consisting of 12 tubers of each variety. A note of the name or 
reference number allotted to the variety should be enclosed with each 
sample, and when more than one sample is forwarded the tubers of each 
variety should be carefully packed to prevent mixing. 

A fee of 5s. will be chargeable in respect of each sample forwarded for 
inclusion in the trials. This fee will cover the testing of a sample for the 
full period necessary to determine its susceptibility to or immunity from 
Wart Disease. As experience has shown that a variety which has escaped 
attack by Wart Disease during the first season’s test may subsequently prove 
to be susceptible, no certificates of immunity will be issued in respect of any 
new variety included in the trials, unless it has been tested for two succes- 
sive years, and in both seasons is found to be unaffected by disease. 

In order that raisers of new varieties may be assisted in eliminating from 
their stocks at an early stage those seedlings that are susceptible to Wart 
Disease, the Board are prepared to test free of charge single tuber samples 
of bona fide seedlings not more than two years old. Single tuber samples 
will only be accepted from the actual breeders of the seedlings and in general 
not less than 20 samples will be accepted from any one breeder. All samples 
for the single tuber test should reach the Director of the Seed Testing 
Station not later than 15th March. 

In addition to the immunity tests, the Board are pr^ared to undertake 
the testing of samples of potatoes for the purpose 01 determining their 
variety. Samples submitted for testing for this purpose should consist of 
not less than 12 (twelve) tubers. The fee for this test will be 5s. per sample. 

Facilities will also be afforded for the testing of samples of merchants* 
or farmers’ stocks with a view to furnishing a report on their purity and 
immunity from Wart Disease. Such samples should be forwarded in lots of 
28 lbs., and a fee of {i, is. will be changeable for the testing of each sample. 
Note. — All fees chargeable should be remitted at the same time that the samples 

are forwarded to the Director of the Seed Testing Station. 

The following is a list of the immune varieties of potatoes approved for 
planting in iq2I : — 

Early Varieties. 

Ai (Sutton), America, Arran Rose, Ashleaf (Broadleaf) or Ashleaf 
(Sutton),^ Coronation, Crown Jewel, Dargill Early, Boston Kidney, Re- 
sistant Snowdrop, Snowdrop, Witch Hill. 

Second Early Varieties. 

Adironack, Ally, Arran Comrade. Border Queen, Climax, The Towse, 
Towser, Conquest, Crimson Beauty, Mr Bresse, Early Market, Early Pink 
Champion, Edzell Blue, Entente Cordiale, Great Scot, Southampton 
Wonder, Sir Douglas Haig, Katie Glover, King George, Mauve Queen, 
Nithsdale, •Schoolmaster, Snowball, The Dean, The Duc hess. 

^ Myatt^s and other “ Ashleaf " varieties are susceptible* 
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AbuAdKOce^ Ajfrtii Victory, Bi^op, Burahouse Bcau^, Cdptain Cook,. 
Catrkma, Chai:^on, Clan Alpine, Crusader, Dominion, Flourl^, Golden 
Wonder, C^eftain, Irisn Queen, Irish Strain, K. of K., Kerr’s Pink, 
King of the Russets, Langworthy, What’s Wanted, Leinster Wonder, 
Lochar, Heather Bountiful, Majestic, Rector, Rhoderic Dhu, Shamrock, 
St Male Kidney, Supreme, Templar, The Lsdrd — ^Tinwald Perfecton, Rol> 
Roy, White City, Carnegie, Di-venion. 

The following are ** Abundance ” Type : — 

Admiral, Balthayock, Balmuir, Bloomfield, Charles Downing, Crowner,. 
Culdees Castle, Farquhar’s Surprise, Favourite, Her Majesty, Holyrood, 
Kerr’s White, King Albert, Laing’s Prolific, Montrose Delight, Osbonie 
Seedling, Priory Queen, Secundus, The Crofter, The Provost' Tillycorthie 
Seedling, Twentiefii Century, Waverley, Jeanie Deans. 

The following letter was circulated by the Board through the Agricultural 
Executive Committees 

Rats and Mice (Destruction) Act, 1919. 

Sir, — I am directed by the Board of Agriculture for Scotland to transmit 
herewith for your guidance a leaflet ^ relative to the provisions of this Act. 

and to state that they desire to impress upon 
Destruction of Bats, occupiers of agriculture land the importance of 
doing all within their power to fulfil the duties which 
the Act imposes on them. 

Rats in their present numbers cause serious damage to food-stufls and 
material; and it is estimated by competent authorities that the loss so 
occasion^ in Great Britain, apart altogether from the losses sustained 
through the harmful influence of the vermin upon public health, amounts 
to between ten and fifteen million pounds annually. When also it is re- 
membered that rats are largely responsible for the spread of animal diseases 
such as trichinosis, influenza (in horses), foot-and-mouth disease, and 
dysentery, it should become plain to farmers that continual and systematic 
effort to reduce the number of rats on their premises is true economy. 

The necessi^ of adopting intensive measures for rat destruction is 
further emphasised by the fact that these vermin thrive in rural areas to the 
number of millions ; their rate of reproduction is such that, assuming no 
casualties and an adequate food supply, the progeny of a pair of rats might, 
at the end of two years, number some 90,000. 

The Board appeal to occupiers of agricultural land to take systematic 
steps to free their premises from the vermin . This is a responsibility already 
laia upon occupiers by the above-mentioned Act. If occupiers experience 
diflkulty or require advice they should apply to the Local Authority for 
their area. I am, Sir, your obedient servant, 

Chas. Weathertll, Secretary. 

The following circular letter was recently sent to Local Authorities ; — 

Rats and Mice (Destruction) Act, 1919. 

Sir, — I am directed by the Board of Agriculture for Scotland to state 
that they have had under consideration the question of the extermination 
of rats and mice during threshing operations. It is common knowledge 
that laige numbers of rats and mice find harbourage in unthreshed stacks 
and the consequent damage to food-stuffs is considerable. This is particu* 
laxly the case where stacks have not been built on ’ * staddles ” • 

The threshing season thus pro\^des an opportunity for the extermination 
of rats, and many farmers have adopted the following plan with success. 
Each stack, before threshing is commenced, should be surrounded by a rat- 
proof fence of fine meshed wire not less than 4 feet in height. The distance 
of the wire from the stack should be about 8 feet, and the wire should be 
bent inward towards the stack. 

^ Leaflet No. 51 issued by the Boetrd. See this Journal for July, 1920, 
337 * 
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Tbe Board are adviaed tint in terms ot Section i of the Bats a^ Ifioa 
<Destructiao) Act. 1920. this method of extermiaatioa can bengaiped as a 
necessary and reasonably practicable s^ for the destruction of rats and 
mice or !or preventing lama from becoming infested. Th^ considers there- 
fore* that farmers should be encouraged either to provide themselves wU2i 
the necessary wire-netting or to make arrangements with their neighbours 
or threshing-null owners for the fencing of stacks during threshing cona- 
tions. 

The Board would be glad to be favoured with the views of your Council 
on this proposal, and to be informed whether the Council are prepared by 
public notice in terms of Section 4 of the Act and otherwise to advocate its 
adoption by farmers. I am, Sir, your obedient servant, 

Chas. Wbatherill, Secretary, 

The following notice was recently issued to the Press : — 

Constitution of District Agricultural Wages Committbbs. 

The Board of Agriculture for Scotland announce that the District 
Agricultural Wages Committees constituted after the pacing of the Com 
Production Act, 1917, whose principal statutory 

District Wages duty is to hx minimum rates of wages for workmen 
Committees. ii^ agriculture within their respective districts, will 
go out of office on 31st March next, and that 
arrangements are now being made for the formation of new committees 
to take up office as from ist April. 

For the purpose of certifying representative joint Committees (com- 
prising a Chairman and representatives of employers of agricultural labour 
and of workmen employed in agriculture in equal numbers), the Board 
origmally divided Scotland into twelve districts, and these disMcts will be 
retained for the new District Committees now to be formed. 

For the purpose of determining who are workmen employed in agri- 
culture, the Act of 1917 defines “workmen*' as including “boys, women 
and girls," and agriculture as including the use of land as grating, “ meadow, 
or pasture-land, or orchard, or osier land or wood-land, or for market 
gardens or nursery grounds " — i.e, in addition to the ordinary meaning of 
arable cultivation. 

The Act contemplates the District Committees being formed by local 
initiative, but empowers the Board to hx a date by which, if no effective 
District Committee has been so formed, it will be the duty of the Board to 
form a committee for the district. As the District Committees grouped in 
combinations of districts have to elect the Central Wages Committee, whose 
period of office also expires on 31st March, the Board have fxed the 26th 
March 1920 as the date by which District Committees should be formed. 

The Board have prepared an explanatory memorandum for the guidance 
of employers and workmen in agriculture in which the names of the 
“ returning officers ’’ for the respective Districts are given, and indicating 
the procedure to be adopted in electing the new District Committees, 

Copies of this memorandum may be obtained free of charge on applica- 
tion to the Secretary of the Board at 29 St Andrew Square, Edinburgh. 


The constitution of the District Agricultural Executive Committees was 
, . prescribed by an order issued by the Board under the 

Agncultnral Ezecu- Com Production Acts, 1917 and 1920. The pro- 
tive Oonuuittees. visions of the Order, which is dated i8th March ipai. 
are as follows : — 

The Cultivation op Lands (Scotland) Regulations, ^I92I, 

I. The persons who on the first day of January nineteen hundred and 
twenty-one are members of an Agriculture Executive Committee con- 
stituted by the Board, with the approval of the Secret^ for Scotiand, for 
any d^trict or area, shei be the members of the first Agricultural Committee 
constituted under these regulations for tiie said district or area* They tiiall 
come into office on the said day, and shall hold office until the first day of 
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titoMm bimdfed and twwty^tbree, whoi a new Agxicidttiral 
Cixmiiiitte^ idiall be fleeted in a manner to be prescribed hereafter. 

2, Ead^ CoimmmedmUImveimExeciitiveOdk^ who shaU also act ^ 
Seeretaty end shall give his whole time to the work. Snch officer may be 
appointed to serve one or more Commitiees. These officers will be ap- 
pomted by the Committee subject to the approval of the Board. The 
maid shall determine which Committees are to be served by an officer or 
officers in common. 

3. A Committee constituted under these regulations for any admmis- 
ttattve county may, with the consent of the Council of any burgh or pohee 
burgh which is surrounded in whole or in part by the county, exercise withm 
that burgh the powers which the Committee is empowered by Statute and 
the duties which it is authorised by the Board to exercise within the county, 
or any of such powers and duties ; and for the purposes of the exercise of 
the said powers and duties within the burgh, the Committee and the Council 
of the Burgh may appoint, in such manner as may be agreed, a Committee 
to act as a Sub-Committee of the Agricultural Committee, but all decisions 
of the Sub-Committee shall be submitted to the Committee for their 
approval before action is taken. 

4. (i) Accounts shall be l^t by an Agricultural Committee of their 
receipts and expenditure, and be open to inspection by any officer 
of the Board, and those accounts snail be m^e up and audited in 
such manner as the Board shall direct. 

(2) An Agricultural Committee shall appoint a Chairman of the Com- 
mittee. At any meeting at which the Chairman is not present a 
person appoint^ by the meeting shall be entitled to act as Chair- 
man of tne Committee. At any meeting of a Committee the 
Chadrman shall, in case of an equal division of votes, have a second 
or casting vote. 

(3) The quorum, proceedings and place of meeting of an Agncultural 
Committee shall be such as the Committee determine 

(4) The proceedings of an Agricultural Committee shall not be invali- 
dated by any vacancy among its members or by any defect in the 
appointment or qualification of any of its members 

(5) A vacancy among the members of a Committee shall be filled by a 
suitable person appointed by the Committee and approved by the 
Board. 

(6) Minutes of the proceedings of an Agncultural Committee shall be 
kept in a book provided for that purpose, and a minute of those 
proceedings signed at the same or the next ensuing meeting by the 
chairman of the meeting at which the minute is signed shall be 
received in evidence without further proof 

(7) Any notice, direction or other instrument signed by the Chairman 
and the Executive Officer of an Agriculture Committee shall be 
received in evidence without further proof as a notice, direction or 
instrument issued by the Committee 

5. These regulations apply only to Scotland. 

Under Part IV. of the Com Production Act, 1917, the Board have made 

- ^ the following regulation, which was issued on i8th 

Arbitration ^axcYi 1921 

The Cultivation Arbitrations (Scotland) Order, iq2I. 

The time within which any person aggrieved by a notice may, under 
Sub-section (i) of Section 4 of the Agnculturc Act, 1920, require any 
question to be referred to armtration, shall be fourteen days from the date 
of service on him of the notice or a copy thereof. 


2^9 


THE SCOTTISH JOURNAL OF AGRICULTURE. 

STATISTICS, 

7RX0SI of AOBIOULTU&AI. PRODUOK and FEEDIKa BTVPF8 
in December 1920, and January and February 1981. 

Average Prices of Live Stock in Scotland. 
{Compiled from Reports received from the Board's Market Reporters,') 
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Average Prices of Live Stock ih Scotlani)— 


Description. 

December. 

1st. 

2nd. 

3rd. 

STORE STOCK:— 




Store Caitle— 

Aberdeen- Angus : 

Yearlings 

Two-year-olds 

per 

head. 

£ 

33 8 
4S 

per 

head. 

i /. 

23 ” 

32 16 

per 
head. 
jC X. 
*5 7 
27 5 

Shorthorn : 

Yearlings 

Two-year-olds 


... 

... 

Galloway : 

Yearlings 

Two-year-olds 

25 0 
38 7 

21 0 

33 7 

15 5 

29 0 

Ayrshire ; 

Yearlings 

Two-year-olds 




Cross-bred : 

Yearlings 

Two-year-olds 

26 7 
43 3 

20 12 
35 12 

13 18 
28 7 

Blue Grey : 

Yearlings 

Two-year-olds 

... 


... 

Highland : 

Yearlings 

Two-year-olds 
Three-year-olds ... 

16 5 

.23 15 

42 xo 

13 

20 13 
36 10 

1 

10 15 

^9 3 
29 19 

Dairy Cows— 




Ayrshire : 

In Milk .. 

Calvers 

66 8 
68 5 

51 19 
50 16 

! 

29 0 
33 7 

Shorthorn Crosses : 

In Milk 

Calvers 

73 ^9 
70 6 

S7 4 
S3 14 

38 0 
36 II 

Store Sheep— 

Cheviot Hoggs ... 
Half-bred H^gs ... 
Blackface Hoggs ... 
Greyface Hoggs ... 

i 

s, d, 

89 0 

113 8 

90 6 

.. d. 

63 3 
94 5 
73 6 
68 0 

/. 

37 0 
60 0 

53 4 
52 0 

Store Pigs— 

(6 to 10 weeks old) 

80 9 

I 

59 8 

... 
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THs 8<mtim joomxi. ot AmKmm'm ' piM 

VERAiGE Prices of Dead Meat at Dundee, 

AND Glasgow. 

{Pon^Ued from R^orts rtaittdfrom the Boards Mar^t Rtfarterd^ 



December. 


Bbbf 

Home-fed— 

Bullock or Heifer 


Irish— 

Bullock or Heifer 


Argentine Frozen — 
Hind Quarters 
I Fore If 

Argentine Chilled- 
Hind Quarters 
Fore If 

Australian Frozen— 
j Hind Quarters 

I Fore t) 

Canadian Frozen — 
Hind Quarters 
i Fore If 

New Zealand Frozen- 
Hind Quarters 

Fore 

Uruguay Frozen — 
Hind Quarters 
Fore ,1 

Mutton 

Hoggs, Blackface 


^ „ Cross ... 

Ewes, Cheviot 

,, Blackface 

„ Cross ... 

Argentine Frozen 
Australian , , 

New Zealand ,, 

Lamb :— 

Home-fed 

Argentine ^Frozen 
New Ze.aland 



under 

j 6o lb. 24 

' 6olb. 
and over. 23 
under 

60 lb. 24 
, 60 lb. 

I and over. 23 

1 19I 


9 

S| 8 


13 13 



20 r 

19I 

I§1 

x8i r 

19 


19 r 

174 



x6 


17 

16* 


15 

15* 


... 

iSl 

18 


17* 


... 

idf 


... 

i5t 


12 

X2 


8 

8 

12 

*•» 

X2 

... 

... 

8 



12 

7f 


8 

24 

23J 

24l 1 

23 

22 

23f 

24 

23i 

24f 

23 

22# 

23} 

i9f 

I9I 

19} 

18 ' 


*9 


18 


18 


xS* 


in 

I9} 


... 



9 

... 

... 

9 

... 

... 


• • 

... 

*3 

... 


Febmaiy. 


A 

1 1 1 
111 
Q H ' U 


perib. perlb. perlb.|perlb. Iparib. jperlb 

d d, 

18* i8f in . 

i8| i6f ^ 

17I 18 16 ‘ 

J7t >74 i5‘ 

uf >s# >s 

1*4 >4 >3t 

18 ... 174 

174 ••• > 7 , 

>54 

14I 

12 I* 1* 

8 8 8 



a 

19 

... 

^ 9 } 

... 

Xog 

x8 

19 } 

... 

x8f 

9 


9 


6 


« •« 

J3 


13 

\ 
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ROBERTSON & SON 

T«l<tru»*‘KU)XE.’’ Ttl«kM<:tl49. 

^ * Btectrical Enfltneers. » 

Jfu rnteb tng gronmonoers. 

ELECTRICAL FITTINGS No 
finer Selection can be seen 

KITCHEN RANGES Latest 
Improvements 

GRATES & MANTLEPIECES 
Unique Selection 
KITCHEN FURNISHINGS 
Every Article in Stock 

EVERY KIND OP COOKING 
APPARATUS. 

\ll limU of JVofJi [ ndu taken ami 
Cai Tied Out h hxpounced Wo^kmin 
unde) out Pttwnal Supe) listen 

86 George Street, EDINBURGH. 


Weldino Service. 






\\ IHIP'JV, 


LMILLEMONJ 

l«/^ \i/a1H aluminium, cast and MALLEABLE IRON, 
W IS W eiu t^ST, MILD, and CARBON STEELS, BRASS, 
(Under Guarantee) copper, «c. 

HAVE VOU REALISED that most of the machinery parts at present '^crapped or repaired 
by improvised methods can be so satisfactorily a elded by Millemon processes as to be as good as» 
and indistinguishable from new Weak parts can lie strengthened to avoid recurring breakages, 
NO NEED TO DELAY Gather up the pieces and send to— 

MILLEMON WELDERS, 67 Broughton Rond, 

Tnlngrama ITThTItf (Nnar Powdtrha^ 

‘*MiUeiiioai Edinburgh. CrUlIlOUiCilfl* Tele^Mtat 






xxvi THE SCOTTISH JOURNAL OP AC.KlcvvrviX‘—AdvertitmntU. 


®binbttrgh utib ®a0t of ^cotlanb 
College of Jlgricttlture. 

Winter Session, October to March. 

Summer Session, April to July. 

The Day Classes provide a full course of instruction in Agri- 
culture, Horticulture, and Forestry, and qualify for the 
Degrees of R.Sc. in Agriculture and in Forestry of the 
University of Edinburgh, the College Diploma in Agri- 
culture, and the College Certificate in Horticulture. 

CALENDAR showing Complete Courses in Agriculture, Forestry, 
Horticulture, and Allied .Sciences in Day and Evening 
Classes ; Short Courses for Farmers and F'oresters ; 
Syllabus of County Lectures and Experimental Work, 
and Scheme of Bursaries for Students resident in the 
College Area, may be had from the Secretary— 

THOMAS BLACKBURN, 13 George Square, EDINBURGH. 


OoBtractor nw description of Estate Work, Layiog'Oflt Grounds, Avenues, Ac. 

TENNIS COURTS, BOWLING GREENS, ROCK GARDENS, &c. 

Constiucted oi re-made in any pail of Britain. Scientific Planning. Modern Construction. 

Stop-Net Fencing and Boundary Fencing Erected, and all necessary requisites for upkeep. 

Gravel and Path Materials of all kinds Supplied and Laid Down. 

MAXWELL M. HART, 

m BUCHANAN STREET, 
GLASGOW. 

RUSTIC FURNITURE’FOR THE GARDEN, 

ARTISTIC AND DURABLE. 

Summer Houses, Seats, Chairs, Tables, Porches, Bridges, 
Gates, Arches, Vases, Up-to-date Designs, and 
First-class Workmanship Guaranteed. 

-STANDING TIMBER.- 

Buying, FeUing, Clearing the Ground, and Re^planting 
is a Speciality with us. 

Enquii Soln ticd» Designs and quotations fm m request. 






Avkrac.k Prices oi- Provisions at GLAS(;o^^. 
{^Compiled from Reports received from the Board's Market Reporter,^ 
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PRICES OF AGRIpOLTURAL PRODUCE. 
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Average Prices of Potatoes at Dundee, Edinburgh, 
AND Glasgow. 


(Compiled from Reports received from the Board's Market Reporters.) 



1 


DECEMBER. 





- Jk 



, 


1 



Late Varieties. 

Markets. 

Quality. 



- - 

V 

) 




Second 

Earlies. 

j Red Soils. 

1 

Other Soils. 


i 


1 Lang- 
worthy. 

j Other. 

Ung- 

worthy. 

Other. 

Dundee 

First 

Second ... 

per ton. 
i s. d 

per ton. 

L .1. d. 

;;; 

per (on. 
1 d. 

pel ton. 

/ r. d, 

.!. 

per ton. 

1 d. 

7 4 7 
700 

Edinburgh 

First 

Second ... 


1 

12 0 ol 8 14 7 

1 

1 


7 17 2 

Glasgow 

First ... 1 
Second ... 


900 

9 10 0 

... 

... 

900 




JANUARY. 


Dundee | 

First 

Second ... 

\ 



... 

7 J 3 
700 

Edinburgh * 

First 

Second . . . 


... 


... 

7 H 3 

(Glasgow . . . I 

First 

Second ... 




... 

... j 

900 




FEBRUARY, 


1 

Dundee ... j 

First 

Second ... [ 

... 




600 

5 >5 0 

Edinburgh ^ 

First ... ^ 
.Second ... 

... . 

10 15 0 


1 

626 

1 

Glasgow 1 

First 

Second ... 

1 


... 


... J 

... 1 

7 10 0 


234 
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Average Prices of Roots, Hay, Straw, and Moss Litter, 
AT Dundee, Edinburgh, and Glasgow. 

{Compiled from Reports received from the Boards Market Reporters.) 


Markets. 


DliCEM HER, 
Hay. I 


Dundee . . . 
Edinburgh 
Glasgow ... 


§ 1 I) 3 % 

(J CO oc: §u I 


ler ton. per ton. per ton. per ton. per ton. per ton. pci ton. 1 

r. d. s. (i r. ef. s, d, s, d. jr. </. f. d. \ 



20 3 35 OJOO O* 

170 O* 

167 of 

120 of 


130 0*132 0*1150 0*1 


no oti 90 otjno oti 


JANUARY. 


Dundee .. 

1 

2 


22 3! 30 6I183 9* 
25 o|i66 3* 

' 1 1 

130 0*130 0*150 0*1 75 0 

Edinburgh 

1 

2 j 

! ... ' 

... 1 ... I160 ot 
... 1 ... 127 6t 

... 105 ot' 75 otio5 of ... 

1 

( 

Glasgo^^ ... ] 

' ! 

... I 

1 ... 1 ... 1 ... 

... ... 65 0 

i 

2 1 

... i 

1 

1 

1 

1 

1 1 


Dundee ... 
Edinburgh 
(ilasgow ... 


FEBRU.^RV. 


1 

1 

... * 18 9 

25 2 

172 6 * 


J 2 I 11*12 1 n* 145 0 * 

75 

2 

17 0 

21 0 

156 3 * 




I 



152 6 t 


, 

90 ofi ... 1 86 3 t 


2 


... 

107 6 t 

1 

1 __ 1 

.. 

1 I 



... 

1 

1 ... 1 ... ... 1 

57 

Ll 






1 I i 
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Average Prices of rKEoiNC Stuffs at Glasgow and Leith, 

{jCempiltd from Report i recehed from the Boari s Market R^orters.) 


DECKMBfR. 


January. 


February. 


Description. 


(jlasgo\\. Leith. iGlasgow. i Leith. {Glasgow. Leith. 


Linseed Cake - 

Home 

Foreign 

Decorticated Cotton 

Cake 

Undecorticated 
Cotton Cake - 
Bombay 
(Home- 
manufactured I 
Egyptian 
(Home- 
manufactured) 
Paisley Meal 
Palmnut Kernel 

Cake 

Groundnut Cake . . . 

Mai^e 

Bean Meal 

Locust Bean Meal 
Maize Meal 
Maize Germ Meal 
Maize Gluten Feed 

Rice Meal 

Oats 

Barley (Feeding) ... 
Malt Culms 
Distillery Mixed 
Grains 
Dried ... 

Wet ... 
Brewers’ G rains - 

Dried 

Wet 

Wheat- 

♦Middlings (Fine 
Thirds or Parings) 
Sharps (Common 

Thirds) 

♦Bran (Medium) ... 
Bran (Broad) 
tFeeding Treacle ..., 
Crushed Linseed ... 
Fish Meal ' 


j>ei ton. 

i d. 

ICJ 3 O 

3 4 


/ tt Ion. 

S. e/. 

19 2 O 


per ton. per urn. 

f . d, A . dt 

19 O O 18 13 2 

r8 o o' 


per ton. per ton. 

£ s. d, \ £ X. d. 

17 15 0117 5 O 

17 3 9i - 


21 15 Ol 


9 18 ojio 15 o 10 o olio 15 OjlO o o 


I2J5 01113 912 7 611 5 o 

13 *0 o ••• ^3 3 4 


16 13 o .. 16 7 6 

13 2 o 13 6 o 13 I 3 14 2 6 

21 2 6' ... 19 16 8 

15 6 8 13 o o IS 5 o 13 o o, 

15 2 6 14 <S o 15 17 6 15 5 o 

10 o o ... 9 16 8 

13 10 o 

11 16 8 ... to 3 9 

14 o OH 8 o 13 8 4 ' 12 o o 

*3 *3 4 if» 6 o 13 12 6 14 10 o 

720 7i()0 639 700 


1218 01917 6 ' 1 2 


IT 12 6 10 12 6 

12 6 s' 


12 6 8 ' 13 5 o 

17 18 9 

15 o o 12 15 o 

15 o o ! 14 o o 

9 10 0| 

12 TO O 

9 15 o' L5 o o 

13 o o 10 o o 

11 7 6 10 5 o 

6 12 6 676 


9 6 3 1 1 o o 


lo 8 o 


lO 12 o 
200 


9 10 o 9 ro oj 8 II 31900 


14 TO O 14 TO 0I14 10 O1I4 10 0113 O O 13 TO O 


13 10 o 


13 lo o] 

13 lO O I 13 10 O 


16 10 ol 14 10 O j 16 o o 


12 o o ! 12 10 O 


15 TO O 


23 4 oj2I 10 O 22 O o|20 5 O 20 I7 6 


* Ex-Mill, bags extra. t Nett weight, barrels free. 

Printed umlei U»e authorit) of Hi*- Majbsi y\s STAnoNHUV Okuck 
By DANIEL MACFARLANE & CO., LTD., 8 Chambers S'ikbe'i, Boinbukgh. 
(8450.) 11676/324. 3000. 4/21.— D.M.icCo. Ltd. (E) 
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THE FOOD PRODUCTION AND REQUIRE- 
MENTS OF SCOTLAND. 

Professor Hendrick and Dr. J. Lewis Rosedale. 

The prosperity and security, indeed the ve^ existence, of a nation 
depend upon the food supply. Before the Great War the people of 
Britain worried comparatively little about the security of their 
food supply, but took it as a matter of course that they would get 
each day tJieir daily bread, and get it cheaply, and this, although 
our position is unique among the great nations of the world, in 
that we have to import half of the food which we consume, and 
quite three-quarters of the bread-yielding foods which we use, the 
cereals. This simple faith in the mevitableness of our food supply 
was somewhat shsdcen by the war, and the nation did to a certain 
extent waken up to the importance of home-produced food. It is 
doubtful, however, whether anything short of a real disaster, such 
as has been suffered by certain Continental nations and which has 
brought masses of their people face to face with starvation, will 
ever really arouse our people to an adequate sense of the import- 
ance of a home-produced supplv of food, and of the security and 
stre^th which a people derive from it. 

Tne greatest and most fundamental requirement of any com- 
munity is food, and the food-producing industries, and in particular 
agriculture which produces the raw materials of food, are the 
foundations on which the prosperity of a state is built. The 
increase of the home-produced food supply is an increase of the 
wealth as well as of the security of the nation, and anything which 
stimulates economic agricultural production is of benefit to the 
state as a whole, whatever it may be to the individual. 

The necessity of increasing the home production of food was 
generally felt during the war, but that necessity has not passed. 
In the altered economic conditions of the world we are likely soon 
to find that it is as important as ever to increase the production of 
food in this country as also the production of all other essential 
commodities. 

During the war estimates were made in different countries of 
tlidr food production and requirements. Such an estimate 
was made for the United Kingdom at the request of the Board of 
Trade by the Food (War) Committee of the Royal Society under 
date Ji% 1916 and published as a Command Paper (Cd, 8421) in 
1917. The subject was also discussed by Professor T. B. Wood, of 
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Cambrulge University, who was a menober of the Royal Society 
Committee, in a pamphlet, The National Food Supply in Peace 
and War, Cambndge University Press, 1317, which was based 
upon the estimates made by the Royal Soaety Committee. 

A more elaborate discussion of tlie food supply and require- 
ments of Germany was made at an earlier period in the war by 
a very (hstinguished body of German experts.^ So promptly dm 
Germany realise the importance of this question that their report 
was issued already in December 1914 — ^that is, over two years 
before the publication of the British Committee’s Report — ^ted 
by Professor Paul Eltzbacher, and an English translation of this 
important work, edited by Dr S. Russell Wells, aj^ared in the 
middle of 1915 under the title, Germany's Food Supply, Can it Last? 

The Report of the Royal Society Committee and Professor 
Wood’s pamphlet both dealt with the food supply and require- 
ment of the whole United Kingdom, and did not touch upon the 
production and requirements of the separate sections which com- 
pose the Union. It was thought that it would be interesting to 
many, and a desirable thing in itself to make a separate estimate for 
Scotland in order to determine approximately how far Scotland is 
producing sufficient food to feed its own population, and whether 
it is producing a greater or less proportion of its food than the 
United Kingdom taken as a whole. 

This problem presents some special difficulties in addition to 
the very great difficulties met with in making estimates for the 
whole of the United Kingdom, and it should be clearly understood 
that all estimates of this kind can be regarded only as rough 
approximations and cannot be expected to exhibit any high 
degree of accuracy. The special difficulties which arise in making 
an estimate for Scotland alone are due mainly to the fact that 
there are no separate returns of exports from and imports into 
Scotland alone, either from other parts of the United Kingdom or 
from elsewhere. W’e do not know how far food produced in Scotland 
is consumed in Scotland, or sent to other parts of the United 
Kingdom, or how far, on the other hand, Scotland consumes foods 
produced or partly produced in other parts of the United Kingdom. 
We can onlv calculate how far the food estimated to be produced 
in Scotland is sufficient to satisfy Scottish requirements if it were 
consumed there, but in the case of certain kinds of food, such as 
beef and herrings, we know that as a matter of fact they are largely 
consumed elsewhere than in Scotland. However, if we are able 
to produce foods for export, it supplies us with the means of im- 
porting other foods in exchange to supply our own needs. 

The Food Production of Scotland. 

Statistics of the acreage under different crops and of the pro- 
duction per acre are published annually by the Board of /^ri- 
culture for Scotland. We have also been supplied by the Board 
with a table showing the estimated “ Total Produce ” of the 
principal crops in Scotland for tlic years 1911 to 1920. With the 

* Die -deutsche Volksemhhrum; und der englishche Aushungerungsplan 
(“Germany’s Food and England’s Plan to staij'e'her out”). 
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lielp of these we liave estimated the food produced from tlie prind^ 
pal crops grown in Scotland. Sudi an estimate is surrounded witli 
difficulties, and there is room for considerable differences of opinion 
on many points. .While the acreages of thte different crops grown 
from year to year can be stated with considerable accuracy, the 
crops themselves are not weighed, and the weights given in the 
-tables arc ba^d on estimates made by a number of skilled and ex- 
perienced individuals scattered over the country. Such estimates 
are naturally subject to a certain degree of error no matter how 
great the skill of the persons who make them. But more formid- 
able difficulties ari^ when an endeavour is made to estimate how 
much of each crop is actually available as human food, as in many 
cases large portions of the crop are used for other purposes, and 
there are generally no statistics as to the proportion so used. 

Oerealf.— It may be assumed that, after deducting what is 
required for seed, all the wheat grown in Scotland is available for 
milling into flour for use as human food. There is therefore little 
difficulty so far as wheat is concerned, but the amotmt of wheat 
grown in Scotland is small, and home-grown wheat forms only a 
small part of the total food supply of the country. \Mth wheat 
we may class the very small amount of rye grown, for though rye is 
not commonl}^ used as human food in this country it would be 
available in case of scarcity, and was so used during the war years. 

The cases of barley and oats are very different. Much more 
barley than wheat is grown in Scotland, but it is grown principally 
to make malt for the distiller or brewer, or as food for stock. After 
deducting what is.required for seed and what is estimated to be 
used by the distiller and brewer and as food for stock, we arrived 
at the conclusion that not more than one-tenth of the crop is 
normally available for milling as human food. We have therefore 
in our calculations assumed that only one-tenth <jf the barley 
produced is used in preparing human food. What is used by the 
distiller and brewer forms, however, a potential store of human 
food which could be and no doubt would be drawn upon in an 
emergency, as was to some extent the case during the late war. 

Tire cereal grown in much the largest quantity in Scotland is 
oats, and in the oat crop we have by far the greatest store of cereal 
food produced in the country. At one time oats no doubt formed 
the principal food of the inhabitants, and even at the present day 
oatmeal forms a very important part of the food of agricultural 
labourers in large districts in Scotland. The greater part of the 
urban population, however, now uses comparatively little oatmeal, 
and even in the country districts wheaten bread has largely 
replaced oatcakes. There are no statistics to show how much of 
the oat crop is made into oatmeal and used as human food. Oats 
form, however, an important and generally used food for -horses, 
and there are in Scotland about 250,000 horses. We have esti- 
mated that these consume two million quarters of oats, which, 
together with what is required for seed, accounts for more than 
half the oats produced in the country. In addition a considerable 
part of the crop is commonly fed to cattle. The amount which is 
so fed varies considerably from year to year, as when oats are cheap 
or other feeding stuffs are dear, or when the crop is damaged by 

239 



THE SCOTTISH JOURNAt OF »mfCVLWtat> 

weather conditions, more is used for stock than when the ptk$ of 
oats is relatively high, or when the crop is harvested in good 
condition. Any estimate of the amount available for human food 
can therefore be only a comparatively crude one. We have 
arrived at the conclusion that about nine million bu^els are nor- 
mally used for the production of oatmeal. It is obvious that th^ 
quantity might be increased in case of an emergency. 

Potstoes.- Another very important food crop is the potato. 
In this case the crop is produced mainly for use as human food. 
Scotland has an important trade in seed potatoes, but vdiat is used 
for seed generally consists of smaller tubers which are not so 
suitable for sale as human food. In this case, therefore, we have 
made deductions only for seed and for waste, and have assumed 
that the whole of the rest of the crop is used as human food. 

In addition to the acreage under potatoes which appears in the 
Agricultural Returns a considerable quantity of potatoes is grown 
for use as human food on allotments and in gardens. In the case 
of allotments, which have increased so greatly during recent years, 
potatoes are the principal crop grown. The crop grown in gardens 
and allotments is on the average considerably heavier per acre than 
that obtained by field cultivation. We have obtained from the 
Board of Agriculture statistics as to the acres^e under allotments, 
but it is not possible to obtain any corresponding figures for 
gardens. After considering the whole question we have assumed 
that 25,000 tons per annum of potatoes are produced for human 
food in allotments and gardens not included in the Agricultural 
Returns. This is a conservative estimate and it is possible that 
the actual production considerably exceeds this figure. 

Vegetables and Pmit. —Certain statistics concerning vegetables 
are to be found in the annual Agricultural Returns, but these relate 
more to crops of turnips, cabbages, etc., grown on farms aS food 
for stock than to those grown for human food. Vegetables grown 
as human food are even on farms produced largely in the gardens 
of the farm-house and of the farm labourers, and are not included 
m the Agricultural Returns. In the case of towns they are pro- 
duced mainly in market gardens, but a considerable supply is also 
produced in gardens and allotments for which we have no 
statistics. We were able to obtain some information from the 
data collected for the census of agricultural production in Scotland 
in 1913, but to a large extent we have had to make estimates based 
on little reliable information. We have kept our estimates, in 
these circumstances, on the conservative side, and it is not im- 
probable that the actual amounts of vegetables produced in 
Scotland exceed them to a greater or less extent. In any case the 
total amount of food produced in the form of all other v^etables 
than potatoes is comparatively small. 

Similar considerations apply in the case of fruit. Scotland 
produces little tree fruit, and although considerable amounts of 
small fruit are grown, in the aggregate these form only a small 
part of the food supply, though, like vegetables, they form a not 
unimportant one from certain points of view. 

l^k-rThe Agricultural Statistics give an annual statement of 
the numbers of live stock in Scotland on 4th June of each year, 
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With the hel^ of this statonent we are able to estimate the annual 
crop of beef, mutton and pork which will probably be produced in 
eacm 5rear. The figures so obtained we were able to check by 
reference to certain figures which have been published, and wliich 
are based Upon the data collect^ durii^ 1918 and 1919 by the 
live Stock Department of the Ministry of Food.^ 

During the iUiter years of the war conditions were abnormal. 
Though the ntunber of cattle in the country did not decrease, the 
carcase weight did. In the case of sheep both the nixmbers and 
the carcase weights decreased during the War. The actual figures 
obtained for beef and mutton production by the Ministry of Food 
during 1918-1^19 cannot be taken as the normal production of an 
average year in peace time, but they afforded a useful check on 
our figure. 

In making om estimates we had difficulty in deciding what 
average carcase weight we should take for all the cattle and sheep 
respectively, slaughtered in Scotland. We finally decided to keep 
on the conservative side, and took the average weight of carcase 
sold as food as 5 cwts. in the case of cattle, and as 50 ft>s. in the case 
of sheep. Cattle include animals of all ages slaughtered for food, 
and include cows as well as bullocks and heifers. Sheep include 
lambs. An estimate in this way agrees well with the figures 
obtained by the Ministry of Food in 1918-1919, after adding the 
amount by which it is estimated that the average carcase weights 
fell in these years below the normal owing to lack of feeding 
stuffs. 

Even if our estimate errs by being too low there is a good 
reason why we should keep it low. Much of the beef killed in 
Scotland has not been entirely produced in the country. (Ireat 
numbers of store cattle are imported from Ireland, and are only 
fattened in Scotland. A considerable part of the meat obtained 
from such animals was really produced in Ireland. Similarly in 
the case of milk cows, large numbers are imported from England 
and Ireland, and are merely kept for a season or two in Scotiand, 
and then fattened off for the butcher ; a considerable part of the 
meat of these should be reckoned as produced in England or 
Ireland. This difficulty does not arise in the case of sheep, of 
which Scotland has a very large number. These are generally 
bred and fed entirely in Scotland. The number of pigs kept in 
Scotland is small, and the total amount of pig meat produced is 
very small compared with the production of beef and mutton. 

Fiih. — ^The figures for the production of fish were obtained 
mainly from the Statistical Abstract for the United Kingdom from 
1905 to 1909 published by the Statistical Department of the Board 
t>f Trade (Cd. 1246), but in part from the Report of the Fishery 
Board for 1919. 

In making our estimate of the average production of fish we 
came to the conclusion that we ought to neglect the war years, as 
the production decreased enormously during these years owing to 
war causes. Our estimate therefore is based on the quantities of 

^ “Variations in the numbers of Live Stock and in the Production of Meat 
in the United Kingdom during the War.” By J. B. Guild, M.B.E., M A., 
Jour. Roy. SMistical Soc., new series, vol. Ixwiii., 533-571. 1920. 
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edible fish caught during the ten years preceding the outbreak of 
war, 1905 to 1914. 

Compared with its population Scotland maintains a very lar^e 
fisliing fleet, and produces a very great quantity of fish. It is, 
however, well known that a latge part of the fish landed in Scotland 
is exported and consumed elsewhere. Great quantities of herrings, 
for instance, are usually salted and sent to Baltic ports, while l^e 
amounts are sent as fresh or kippered herrings to England. Simi- 
larly in the case of white fish a large part is sent fresh to the 
English markets, and a part is salted and exported, chiefly to 
foreign countries. We have divided fish for the purposes of the 
computation of food value into three classes: (i) Herrings, with 
which we include the somewhat similar mackerel. Both of these 
are fatty fish, and contain a large percentage of fat in their edible 
parts. The amount of mackerel landed is small compared with the 
amount of herring. {2) White fish, such as cod, haddock, ling, the 
various flat fish, etc. These contain very little fat in their edible 
parts. (3) Salmon, with which we include sea trout and trout. 

Poulii^ and Game. — Statistics as to the annual production of 
fowls were obtained from the Census of Agricultural Production in 
Scotland, 1913. Fowls, ducks, geese and turkeys are all included, 
but the fowls form by far tlie largest item as they are nearly 
fifteen times as numerous as all the others put together. From 
the same statistics information was obtained as to the number of 
eggs produced and sold annually in Scotland. 

There arc no means known to us for accurately estimating the 
production of game in Scotland. There are, however, great areas 
of sporting land which yield a considerable annual har\’est of 
venison, hares and game birds, while rabbits abound to far toe* 
great an extent nearly all over the country. In staling the pro- 
duction of edible food in the form of game at 3000 tons per annum 
we are not erring on the side of liberality. It is quite possible that 
rabbits alone would give that figure. 

Dairy Produce.— Tbe figures which we have taken for the pro- 
duction of dairy produce in Scotland are based mainly on ^e 
tables given in the returns of the Census of Agricultural Production 
in Scotland, 1913, but they have been checked, wherever possible, 
b\' estimates based on the annual Agricultural Returns. 

In the census returns the total amount of milk produced in the 
twelve months ending 4th June 1913 is given, and also a statement 
of the amount sold, as whole milk, as cream, as skim milk, as 
butter, and as cheese. These figures rendered our task easy in the 
case of dairy produce. In estimating the amount of milk consumed 
allowance was made for the fact that the bulk of the agricultural 
population do not require to purchase milk. Farmers and small- 
holders generally produce it themselves, while agricultural labourer 
customarily receive a daily allowance of milk as part of their 
remuneration. 

Honey.— Honey forms only a small item in the food supply 
of the country, but the production might no doubt be greatly 
increased without prejudicing any other form of food production. 
We are indebted to the report for 1920 of the Scottish Bee- 
keepers’ Association for the estimate that the number of hives in 
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Scotland is not less than 40,000, and to Mr John Anderson, B.Sc., 
Lecturer in Bee-keeping, North of Scotland Coltege of Agriculture, 
for the estimate that the honey production per hive averages 30 lbs. 
per rnmum. This gives a totw production of 1,200,000 lbs. per 
annum. 

The Composition and Uses of Food. 

In order to estimate the nutritional values of the foods pro- 
duced in the country we require next to know their average 
analyses, so far at any rate as relates to their principal constituents. 
The main constituents, the percentages of which we require to 
know for the present purpose, are the proteins, fats and carbo- 
hydrates. The percentage of each of these in each of the foods 
considered is given in the Table on p. 245. Our analyses have 
been taken from various sources and differ to some extent from 
those used by the Royal Society Committee, though unless we 
had some good reason to the contrary, we used the analysis given 
by that Committee in their Report (Appendix I. A), or the analysis 
given by the late Professor W. H. Thomson of Dublin in the same 
report (Appendix I, B). These analyses are drawn mainly from 
American sources. We endeavoured to correct them in the li^ht 
of analyses of British food products, and, when possible, of Scottish 
food products. One of us has had considerable experience of the 
analysis of local food products, and we had also the advantage of 
access to a large number of analyses of foods made in guite recent 
years by Dr R. H. A. Plimmer, head of the Bio-Chemical Depart- 
ment of the Rowett Institute for Research in Animal Nutrition. 

There arc two main reasons why an animal must have food : 

(1) it requires material to build up its body, or in the case of an 
adult animal, to repair the constant waste which is taking place ; 

(2) it requires to consume food as a source of energy for the internal' 
and external work of the body and to maintain the body tempera- 
ture. Stated in another way, the two main uses of food to the 
animal are as building material for the body, and as fuel to keep 
the animal maclune running, and to enable it to do work. 

The chief building material for the animal body is protein, and 
it is therefore customary to consider the amount of protein present 
in the food, as giving a measure of the value of the food for building 
or maintaining the animal body, though it must not be supposed 
that the matter is so simple as here stated, or that there are no 
other factors which enter into the complicated question of animal 
growth and repair of tissue. On the other hand, the fuel value of 
the food is stated in terms of calories,^ or units of heat, and the 
estimates made during the war by the German Committee, and by 
the Royal Society Committee of the food production and require- 
ments of Germany and the United Kingdom respectivdy, were 
made in terms of protein and calories. We cannot compare foods 
together merely by weight, for dry foods like flour and oatmeal are 
not comparable weight for weight with moist foods lifie milk and 
potatoes. Nor can we compare them together by reducing them 
all to terms of so much dry matter, for the dry material of one food 

^ The large calorie is used throughout — ije. the amount of heat required to 
raise x kilogram of water 1 ° centigrade. 
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is of very diffej^S&t Vi(!&ie from tho diy m&terial of ajiofber. "Bkcb 
at the three important constitiients of foods already mmtioHedi, 
proteins, fats and caitiohydrates, has a different vaJne in ntitii^on, 
and they cannot therefore be merdy added together. We most use 
at least two different units in estunating food value : one for the 
building material of the body, and this, as alreacty stated, we take 
in terms of protein, and the other for the fuel, and this we estimate 
in terms of calories. 

In addition to its value for building puiposes protein has a 
fuel value, and ultimately it is used in the body as fuel. On the 
other hand, the value of fats and carbohydrates is measured by 
thdr fuel value only. For fuel purposes fat has the highest value, 
and is about zj times as valuable as carbohydrates. Carbo- 
hydrates and protein have approximately equal fuel values. 

In the Table on p. 245 we have stated for each food the 
amoimt in tons, as well as the percentage of protein, fat and 
carbohydrate which it yields, and by adding these together for all 
the focds we arrive at the supply of protein, fat and carbohydrate 
produced in Scotland for human food purposes. Each pound of 
carbohydrate and each pound of protein is approximately equal 
to i860 calories, and each pound of fat is approximately equal to 
4218 calories. This means that when a pound of fat is consumed 
and oxydised in the animal system, it produces energy equal to 
4218 calories, and similarly with carbohydrates and proteins which 
each produce about i860 calories per lb. when oxydised in the 
animal body. Each ton of fat oxydised by the animal has an 
energy value of about 9,448,200 calories, and each ton of protein 
or carbohydrate similarly oxydised has an energy value of 
4,166,400 calories. 

The Table. — ^In the Table showing the “Estimated Quantities 
of Human Foodstuffs produced in Scotland,” the results of our 
inquiries and estimates are summarised and tabulated. 

In the first column of figures “ Nett Human Food ” is stated in 
tons. By nett human food we mean the foodstuffs after deducting 
those parts which are necessarily or customarily rejected and 
allowed to go to waste or used for purposes other than human food. 
Thus in the case of cereals, the Table does not give the total weight 
of the cereal grain, but the weight of wheat flour or oatmeal, as the 
case may be, which is estimated to be used as human food. In 
the case of wheat grain there is in addition to the flour a consider- 
able weight of so-^lled “offal,” such as bran, sharps, etc., whiefr 
is used almost entirely as food for stock. 

In the case of potatoes the total weight of the crop used for 
food has not been taken, but a deduction made for the skins and 
adherent dirt, which go to waste or are used as pig food. In the 
case of herrings we deducted 40 per cent, of the total weight to 
allow for the heads, guts and other parts which are not eaten, but 
which are, to a certam extent, used to make fish manure. 

The analyses which we have used, and which are shown in the 
next three columns of figures, numbered 3, 4 and 5, in the Table, 
are intended to represent the analysis of the “ nett human food ” 
shown in column 2, Thus, in the case of herrings or of salmon the 
analysis is-not that of the whole fish, but is intended to represent 
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the average composition of the flesh of the fish which is used 
as human food. The analysis in each case takes account only of 
the three important constituents — ^protein, fat and carbohydrate. 

In the next three columns, 6, 7 and 8, the weights of protein, 
fat and carbohydrate are shown calculate as tons in the case of 
each food. These figures are derived from those contained in 
columns 2 to 4, and their aocura^ therefore necessarily depends 
on the accuracy of the figures in columns 2 to 4. Finidlj' in 
column 9 the total cneigy value of the protein, fat and carbo- 
hydrate, stated in columns 6 to 8, is given in terms of millions of 
c^ories. 

A large amount of home-produced foodstuff, especially barley, 
is used in making alcoholic beverages, and such bev’erages are 
capable of yielding a certain amount of energy when oxydised in 
the human body. The German Committee included alcoholic 
beverages in their tables, but the Royal Society Committee did not 
do so. We decided to follow the example of the Royal Society 
Committee, and avoid the very debateable subject of the food 
value of such beverages. ITiey are therefore left out of the Table. 
No doubt the materials which are used in the preparation of alco- 
holic liquids could be used to a large extent in the direct prepara- 
tion of human foods capable of yielding a large supply of protein 
and calories. 

Thk Population and Food Requirements of Scotl.vnd. 

The Census of igii gives the population of Scotland as 
4,760,904 persons. It is estimated that in the middle of 1920 the 
population was 4,864,396. Of these it is estimated that 1,570,365 
were children up to 15 years of age, while 1,723,127 were females, 
and 1,570,904 males above the age of 15 years.. If we divide the 
food produced at home equally among the whole population, it 
will allow a daily ration of 62 grams of protein, 54 grams of fat, 
and i6j3 grams of carbohydrate per person per day. There are 
approximately 28f grams in an ounce, so this ration would be 
equal to a little more than 2 ounces of protein, a little less than 
2 ounces of fat, and aboul; 5I ounces of carbohydrate. We require 
next to consider how far these quantities are sufficient for the 
needs of an average individual. 

The food requirements of individuals vary greatly according to 
their age, size and weight, and according to the nature and amount 
of the work which they do. A child requires less than a grown 
man, though per pound of his weight he requires more. An adult 
of sedentary habit requires less than an adult of similar weight 
and age engaged in heavy manual labour. Much investigation 
has been made by physiologists in Germany, America, Britain 4nd 
other countries into the food requirements of different classes of 
persons, and there are considerable differences of opinion on many 
points. 

The Royal Society Committee stated their conclusion on this 
question as follows ; — 

“A fpU consideration 6f the dietary requirements of a nation 
for the most part engaged in active work has convinced the 
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Committee that these requirements cannot be satisfactorily met 
on a less supply in the food as purchased than loo grams pro- 
tein, loo grams fat, 500 grams carbohydrate, equal approxi- 
mately to 3400 calories per ‘ Man ’ per day, a ‘ Man ’ beii^ an 
average workman doing an average day’s work. The Committee 
have adopted this as their minimum standard. It must be re- 
membered that fats and carbohydrates are interchangeable to a 
limited extent.” This is in agreement with the views which are 
generally held on this subject by physiologists, though some place 
the protein requirements rather higher, but, on the other hand, 
there are others who consider that the average man can live quite 
well with much less than 100 grams of protein ptT day. Similarly 
there is some difference of opinion as to the daily requirement of 
a “ man ” in calories, but 3400 calories per day represents what is 
generally considered sufficient for a man doing average work. 

The German Committee, which included Rubner, one of the 
greatest authorities on this subject, also considered this question 
very fully, and came to the decision that “a grown man can 
manage very well on an average of 70 grams of digestible protein 
without harm to his body.” They decided, however, that taking 
other matters than mere physiological requirement into account 
it would be advisable to reckon 80 grams of “digestible protein ” 
per head per day. 

The estimate of the British committee is not quite comparable 
with that of the German committee, for the Germans estimated 
digestible protein, and the British protein as purchased. A little of 
the protein of the food as purcliased is generally wasted. Part of it 
may go as scraps and leavings into the pig’s pail, or the ash bucket. 
Of that which is actually eaten a small part is excreted again 
without being digested. If allowance is made for these portions 
which are not actually used in the human body there is no great 
difference between the German 80 grams of “ digestible protein ” 
and the British 100 grams of “protein as purchased.” Our 
estimates like those of the Royal Society Committee refer not to 
“ digestible ” protein, but to protein as purcha.sed, and we propose 
to assume that the average man should have a daily allowance oi 
100 grams of such protein. 

f^mewhat similar considerations apply to the calorie estimates 
of the British and German committees. The Royal Society 
Committee arrived at the conclusion stated above, tliat thie 
average daily energy requirement per man is 3400 calories, 
derived from 100 grams of fat and 500 grams of carbohydrate with 
the 100 grams of protein already decided upon. The German 
Committee, on the other hand, decided, “ On the whole we should 
not make too low an estimate if we put the food requirements of a 
healthy, full-grown man at an average of 3000 calories.” . As in 
the case of protein estimates, the German estimate refers to 
“digestible” food and the British to food “as purchased.” If 
we take into account that there is always some waste, espec^y 
of fat, and that a little food escapes digestion, there is verj' little 
difference between the German and British estimates, and In this 
case also we propose to adopt the estimate of the Royal Society 
Committee that an average man requires 3400 calories per day, 
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derived from lOO grams protein, loo grams fat and 500 grpas 
carbohydrate, and fats and carbohydrates are inter^ngeable 
to a lumted extent. 

The estimates given above of the British and German com> 
mittees refer to the requirements of an average man, or, in the 
language of the British committee, of “an average workman doing 
an average day’s work.” It has been already indicated that the 
requirements of an adult male may vary considerably according to 
circumstances. An individual of large size and weight requires 
more protein and more calories from his food than a snmer 
individual. The amount of food, and especially the amount of 
energy it is capable of yielding, requires to be increased with the 
amount of physical work which an individual is required to do. 
Though a brain worker may be doing a great deal of work of the 
most valuable kind, if he is sitting still at his work he does not 
require so abundant a diet as a manual worker who is doing little 
or no brain work, but who is doing heavy manual work. 

It is practically impossible to arrive at the ideal diet in protein, 
fat, carbohydrate ana calories for all the various rnen in the 
community as that varies for each individual according to the 
whole circumstances of the case, but the requirements stated 
above are in round figures those of a man of average size who is 
engaged neither in specially heaiy physical work nor in specially 
light work. 

Women are on the average lighter in weight than men, and 
though, like men, the amount of physical work they do varies 
greatly with different individuals, on the average they are not 
called upon to expend so much energy upon physical work as men. 
In modem civilised communities women are generally engaged 
on light or moderate work. For these reasons it is generally held 
that their food requirements are lower than those of meii, and 
this is confirmed by such statistics of the actual consumption of 
food by men and women respectively as are available. The 
consensus of opinion among experts in this subject places the 
average food requirement of women at 80 per cent, of that of 
men. In other words, the average woman requires 0'8 of the diet 
in protein, fat, carbohydrate and calories of the average man, or 
100 women require as much food as 80 men. This is the propor- 
tion which the Royal Society Committee adopted, and we have 
adopted the same. 

In the case of children the average requirement varies with 
the age of the child, and tUl the age of puberty is reached it may be 
assumed that the requirements of boys and girls are similar. In 
proportion to their weight children require rather more food than 
adults, for they are increasing the size of their bodies, and though 
not engaged in what is called work, it is natural and right that they 
should be active and develop their bodies by taking a krge amount 
of physical exercise. It is especially with the young that a liberal 
diet is needed if they are to grow up strong and healthy and 
develop their bodies as it is desirable that they should do. Taking 
everything into consideration, we have come to the conclusion that 
we ought to allow for the average child up to the age of 15 years 
60 per cent, of the food of an average man. In other words, we 
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asaonie that the food requimnent of a diild to 15 years of age 
is 0*6 that of a man. or that xoo diiidren require as much food as 
60 men. This is rather more liberal than the aUowanoes made to 
children by the Royal Society Committee. 

We are now in a position to calculate the u^ole population of 
Scotland in terras of “ men ” as follows ; — 

1,570,904 males above 15 years of age = 1,570,904 men. 

X,723,i27 females „ „ x 0 8 = 1,378,501 „ 

1,570,365 children up to 15 years of age x 0’6 = 942,219 „ 

4,864,396 individuals = 3,891,624 men. 

We arrive at almost the same figure for the tot^ man value for 
the population if we assume that the average individual out of the 
whole population is equal to 0‘8 of a “man ’’ or that each 100 
individuals require as much food as 80 men. The method adopted 
by the Royal Society Committee for the United Kingdom leads to 
the r.onclusion that “ 100 men, women and children of a mixed 
population correspond to 77 units or men.” 

If then we divide the food shown in the Table into rations per 
day for 3,891,624 men, it will be found that it amounts to 78 grams 
of protein, 67 grams of fat, 104 grams of carbohydrate, and 1776 
calories per “man” per day. This is far short of the average 
requirement of 100 grams of protein, 100 grams of fat, 500 grains of 
carbohydrate, and 3400 calories per “man” per day, and it is 
therefore evident that even if all the food shown in the Table were 
consumed at home, it would still fall far short of the requirements 
of the population, especially in carbohydrates and calories. 

The estimates of the Royal Society Committee showed that 
for the five years before the war, 1909-1913, the quantities of food- 
stuffs available, including both home-produced and imported food- 
stuffs, were sufficient to yield per day ; 

Protein Fat, i CaloHes, 

Per head . 87 grams 100 grams 440 grams 3091 

Per “ IMan ” . 113 „ 130 „ 571 ,, 4009 

The conclusion is therefore drawn that “ The supply has not 
only met our requirements in the past, but has also provided a 
margin of waste. Calculated on the minimal physiological 
standard, there has been either wasted or consumed in excess of 
requirements, of protein ii to 14 per cent., of fats, 25 to 30 per cent., 
of carbohydrates 10 to 14 per cent.” 

Though the diet of the people of Scotland still differs to some 
extent from that of the people of Engknd, the differences which 
once existed have under mMem conditions largely ffisappeared, 
and while possibly on the averse the people are slightly more 
frugal, they are, generally speaking, as well nourished as the in- 
habitants of England. It is probable, therefore, that in Scotland, 
as in tlie United Kingdom generally, there was before the war, 
and still is, a margin of waste. If we assume for Scotland the 
figures found for the United Kingdom by the Royal Society 
Committee,'we may summarise the position as follows : — 
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Total Food Supply (Home- f Per Head 87 
I^oduced and Imported) \Per Man 113 
Minimum Food Requirement Per Man 100 

Food produced in Scotland ^^n^ 78 




100 

440 

3091 

130 

5 ;i 

4009 

100 

500 

3400 

.54 

163 

1420 

67 

204 

1776 


It is not claimed that the figures which we have worked out for 
Scotland possess any high degree of accuracy. As has been ex- 
plained above, they amount only to a rough approximation, but 
this is sufficient for the purpose, and shows that in Scotland, as in 
the United Kingdom generally, a very* large part of the food 
necessary for the maintenance of the population has to be imported. 
The estimates of the Royal Society Committee showed that for the 
United Kingdom 58 ‘4 grams of the protein available for food per 
mat! per day was home-produced, and 54'6 grams was imported. 
Similarly of the fat, 69 '6 grams was home-produced, and 60 •! 
grams was imported. In the case of fat the home-produced figure 
given above for Scotland, 67 grams, is nearly the same as that 
found by the Roj’al Society Committee for the whole country, 
while in the case of protein Scotland seems to be producing at 
home a larger proportion per man jxsr day, 78 grams, than is 
produced by' the United Kingdom generally, 58 grams. The 
position is, however, not quite -.0 favourable as at first sight 
api>ears. 

The Royal Society estimates refer to foodstuffs, home-produced 
and imported, actually available for consumption as human food 
in the United Kingdom. But the estimates which we have made 
for Scotland refer to foodstuffs which, though produced in Scot- 
land, are known not to be consumed in their entirety in Scotland. 
There are no means of ascertaining exactly what proportiort of the 
beef, mutton and fish produced in Scotland is consumed in 
Scotland, as separate returns are not kept of imports .md exports 
between Scotland and other parts of the United Kingdom. 

The foodstuffs produced in Scotland which are known to be 
largely exported from Scotland and consumed elsewlw're arc, 
generally speaking, rich in protein and fat. Of these the principal 
IS fish. Reference to the Table will show that a larger weight of 
protein occurs under herrings than under any other single heading 
m the Table. A very large amount of fat is also included under 
herrings, but still larger amounts are found under beef, whole milk 
and niutton, herrings coming only fourth for fat production. In 
quantity of protein, however, herrings come first, and surpass even 
whole milk, oatmeal and beef. In white fish also a great deal of 
protein is contained. Herrings are very largely exported, and 
therefore a large part of the protein and fat shown under this 
heading are not available for consumption in Scotland. White 
fish are not exported to quite so great an extent, but a deduction 
from the supply of protein shown in the Table must be made in 
their case also. 

Other foods rich in protein and fat which are largely exported 
from Scotland are beef and mutton. On their account also an 
appreciable deduction would have to be made from the protein 
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and fat available per “ man ” per day from foods produced in 
S^tlaod. If all tl]^ deductions are taJcen into accoimt it is prob- 
able tibat no lai|[er proportion of the protein consumed in Scotland 
is home-produced than in the case of the United Kingdom 
generally, and possibly the proportion of fat which is home- 
produced is smaUer than the average for the United Kingdom. 

In the case of carbohydrate the Royal Society Committee 
estimated that the home production per “man” per day was 
191 '8 grams, while our estimate for Scotland is 204 grams. The 
foods produ<^ in Scotland which supply the greatest amounts of 
carbohydrate for human consumption — ^potatoes, oats, wheat and 
whole milk — are also consumed mainly in Scotland, and com- 
paratively little is exported for consumption elsewhere. It will be 
noticed, however, that in the cases both of the United Kingdom 
and of Scotland, by far the largest part of the carbohydrate con- 
sumed is imported. If the average consumption is 571 grauns per 
man per day, nearly two-thirds of this must be imported. The two 
articles in which the main import of carbohydrate takes place, 
whether we r^ard only Scotland or the whole of the United 
Kingdom, are wheat and sugar. Wheat forms our principad 
source of bread, and in Scotland, even more than England, we 
depend on foreign supplies for our wheat. Sugar is a carbo- 
hydrate food, and supplies a considerable proportion, about 20 per 
cent., of the total carbohydrate we consume. It is entirely im- 
ported from abroad, and there seems little likelihood that any 
appreciable part of our supply will ever be produced in Scotland, 
except in so far as honey may be looked upon as part of the sugar 
supply. 

The general conclusion of the whole discussion is that less than 
half of the human food consumed in Scotland is produced in 
Scotland. There seems little doubt that agricultural production 
in Scotland, as in the rest of the United Kingdom, could be in- 
creased considerably (a) by better farming, and {b) by bringing 
more land under cultivation. It is not our intention to discuss 
this subject at present, or how far it might be expedient or profit- 
able to increase agricultural production, but it may be pointed 
out that even if agricultural production in Scotland were as 
greatly increased as it might be, this would not necessarily in- 
crease the home-produced supply of human food to any great 
extent. 

The principal food which we import is wheat, but even if cereal 
production were greatly increased in Scotland it is probable that 
the increase would be chiefly in oats, as generally speaking, it pays 
the Scottish farmer better to grow oats than to grow wheat. But 
if the supply of home-grown oats were increased it is very unlikely 
that the consumption of oatmeal as human food would be in- 
creased. The tendency is for the mass of the population to con- 
sume wheaten bread, and to cease using oatmeal as ttie principal 
cereal foodstuff, and although it is likdy that porridge and oat- 
cakes will continue to be consumed to a limited extent by large 
numbers of Scots people, it is very improbable that anything short 
of compelling necessity will ever induce them to return to oatmeal 
and barley meal as the staple articles of diet. Wheat will probably 
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continue to be in Scotland, as in England, tlw bmndstaS^ 
even if we have to imTOrt the greater part of the nmeat. 

While it is not likely that we shall ever be abte to grow in 
Scotland all the wheat we ^uire, the production of wheat might 
be considerably increased if there were sufficient inducement to 
grow it. Aberdeenshire is gen»:allY held to be a county unsuitable 
for the growth of wheat, and practically no wheat is grown in this 
tte largest agricultural county in Scotland. Trials made at 
Craibstone, the experimental farm of the North of Scotland 
College of Agriculture, for some years* past, have shown that l^e 
crops of wheat can be grown and ripenM in Aberdeenshire provide 
the crop is sown sufficiently ea^l5^ Similarly Mr Cruickshank, 
Port Enroll, has grown wheat every season for several years past, 
and his crop has almost invariably been a good one. There is no 
reason therefore why wheat should not be grown in the lower 
districts of Aberdeenshire, provided the price were sufficient to 
make it worth while. 

The production of other crops, such as potatoes, might aloo be 
increased, but as potatoes sufficient for the requirements of tlie 
population are at present grown in Scotland, there is not much 
inducement to increase the production, except in the case of seed 
potatoes for the English market. 

Improvements in agricultural production in Scotland, therefore, 
are not likely to take the direction of greatly increasing the crops 
grown directly for human food. Certain of the smaller lines, such 
perhaps as certain vegetables and fruits, might be considerably 
increased if proper means were taken by men of initiative, enter- 
prise and business capacity. We have an example of this in what 
has been done with raspberries in certain parts of Scotland. The 
chief direction which increased agricultural production might take 
in Scotland is towards increased production of food for stock, so 
as to increase the capacity of the country for maintaining stock 
and producing beef, mutton and dairy produce. Probably such 
increased production might be brought about by departing from 
tradition and adopting cheaper methods and more suitable rotations. 
The production of silage instead of turnips on heavy lands and 
in wet climates is an improvement which some have found very 
successful, but the discussion of such methods of increasing 
production would take us beyond the scope of the present paper. 


METEOROLOGY AND AGRICULTURE. 

Lt.-Col. E. Gold, D.S.O., F.R.S. 

Assistant Director, Forecast Service, Meteorological Office, Atr Ministry. 

I 

As I write, on and June 1921, the sun shines from a cloudless sky 
and reminds me that yesterday morning notifications were issued 
by the Meteorological Office of the commencement of a spell of fine 
weather. ,I know, therefore, that I cannot count on my garden 
getting any showers for the next few days, and I shall act accord- 
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ingly, watering young plants to get them finnly established^ and 
hoeing weeds m the assurance that the dry weather and stu^hine 
wUl complete my work. 1 have no difficulty in deciding what is 
the right thing to do ; there is no need to worry or to be prepared 
to accept with stoical indiiierence a change or weather, urging 
my Work or proving my precautions to &ve been unnecessarj-. 
Through the patient research and careful organisation of meteoro- 
logical services in all the countries of Europe that knowledge of the 
future has been made possible, and it is now available for every 
British fanner, gardener or merchant who wants it. 

But spells of fair weather can neither be made nor foretold to 
order, and there are long periods when no real spell comes. In fact 
British meteorology is, broadly speaking, a thing of patches in 
time — one day fine, another day wet, another gloomy and cold ; 
just as British agriculture is a thing of patches in space — one fidd 
roots, another field com, another pasture. This makes it im- 
possible that the weather at any one time shall be the optimum (or 
best) for all crops and operations. Further, even if a meteorologist 
could describe beforehand the exact details of the weather for each 
day of the year, the farmer could not foretell the exact details of 
development of his crops nor the resulting harvest : as we shall see 
below, however, sometmng has been done in the p>ast twenty years 
to remedy this latter defect, and to find the precise effect upon 
crops of the weather at different periods of the year. Investiga- 
tions in different countries show that the broader features of 
seasonal weather as well as the details of day-to-day weather have 
a real significance in agricultural operations : and as it is easier to 
appreciate and to apply forecasts for short periods, this aspect of 
the subject will be considered first. 

II 

Forecasts are made nowadays in the following way. Reports 
are collected two, three or four times a day from different places 
scattered over a wide area extending from Iceland to Madeira, and 
from Spitzbergen to Cairo. The chaos in Russia prevents for the 
time being an adequate representation of Eastern Europe. One 
or two reports are also received almost daily from some ship in the 
Atlantic to the West of Ireland, and as sailors gain further know- 
ledge of the application of S5moptic meteorology in their calling 
these reports may be expected to increase. 

The reports collected in this way give information of the height 
of the barometer (which measures the pressure of the atmosphere) 
and the way in which thebarometer has been changing, the reading 
of the thermometer, the direction and speed of the wind, the visi- 
bility (or clearness of the air), the humidity (or dampness of the air), 
the cloud and its height, and a brief description of what the 
weather has been in the interval of time between reports. By an 
ingenious utilisation of figures, the whole of the mfbrmation is 
telegraphed in four groups, each group consisting of five figures. 
The information collected in this way is entered upon charts, and 
maps similar to the illustration on p. 257 are drawn. 

These maps are examined (a) in connection with the immedi- 
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ately jarecediiffi tiiaps to see what changes linsifcieeaned; in 
coimection^ra ixiaps for the same time ot^tner in preceding yesurs 
to see what changes followed on tlKMe e«»ssdons when the maps 
had the same characteristic ieatortfS as the maps from which the 
forecasts are being prepared. 

Furtha- the winds in the upper air at a number of jdaces 
(obtained by watching small free balloons with a theodolite), some* 
times for heights as great as 30,000 feet, and temperatures to 

15.000 or 20,000 feet (obtain^ from aeroplanes), are also taken 
into consideration, as well as the physical dev^pments to be 
ejqpected from the direction, strength and temperature of tlie 
dinerent currents shown by the observations , reported. For 
example, yesterday morning observations from Irmnd showed 
that a current, 25“ F. warmer at 10,000 feet altitude than the air 
which it was replacing, was spreading over these islands, thus 
removing the risk of hail and thimder showers, and helping the 
establishment of fair and warmer weather. 

The first principle in forecastii^ is that weather travels, so that 
usually a region will experience the weather which is travelling 
towards it : the second principle is that hills and mountains 
modify the weather in their locality by forcing the air travelling 
towards them to rise, whereby it is cooled by expansion, and tends 
therefore to form cloud and rain if it is damp to b^in with : the 
third principle is that cold smface air tends to cut underneath 
warmer air, lifting it upland again producing cloud and rain if the 
dampness and lift are sufficient : the fourth principle is that cold air 
moving over land or sea, where it becomes unduty warmed at the 
surface, is set into a vertical circulation, with the production of 
cloud and showers. 

It is possible to forecast with reasonable accuracy and con- 
fidence for a period of twenty-four hours ahead in nine cases but of 
ten. But occasionally the charts give no clear indication of what 
future developments will be, and the forecaster has then to 
indicate the relative uncertainty of his prediction by a careful 
choice of language. The plan of indicating the d^ee of certainty 
of the forecast by the use of numbers or letters has attractions, but 
it adds usually to the length of the messages ; a forecast deals with 
a number of elements and their variation over a period of twenty- 
four hours, and the degree of certainty of the forecast varies for the 
different elements. On the whole tne degree of certainty is con- 
siderably higher for the south and east of England than for other 
parts of the British Isles. 

Ill 

One of the greatest difficulties is to provide adequate means of 
distiAuting the information available to the professional meteor- 
ologist. In France the forecasts are telegraphed to all post offices, 
where they are exhibited for the information of the public : a 
similar plan was followed in Austria before the war. In the Unit^ 
States the forecasts are telegraphed to about one thousand six 
hundred distributing points, whence they are disseminated by 
telegraph, mail and telephone : they are said to be available to 

5.500.000 felqihone subscribers within an hour of the time of issue. 
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Mr H. MelHi^ emphasised the supaiiority of the United States 
in this matto of distnbution of forecasts in an address to the Royal 
Matecntdogical Society in loio, and he added that British farmers 
have much to learn from their American colleagties fai the use of 
meteorological information, illustrating his thesis by quoting a 
case where the ordinary business of a town was suspended and the 
schools closed, while the whole population turned out to save the 
apple crop from an approaching frost of which warning had been 
received. 

In the British Isles forecasts and other meteorological informa- 
tion are stq>plied free of charge to the newspapers. Some news- 
papers publish the information fully ; others give only a brief 
extract ; while others employ “ improvers ” to better or extend 
the official predictions. The reports in the morning newspapers 
are about twelve hours old before they are read ; consequently 
they have the disadvantage that the period which can be fore- 
casted most accurately has already pas^ ; and later information 
is actually available then at headquarters which would permit the 
forecast to be revised and made applicable to a longer period 
ahead. Nevertheless these forecasts in the Press can be of much 
service, owing to their relatively quick and wide distribution, and 
because a fuller statement can be given than it is possible to send 
in a short telegram ; and the fuller statement helps the reader to 
aopreciate better the probable developments and so assists him in 
his decisions. 

The Meteorological Office itself publishes a Daily Weather 
Report, and issues it by post in time for delivery the same evening 
in the neighbourhood of London, and in towns within easy reach of 
London, and by first post next morning elsewhere, llie report 
ought to be regarded as supplementing forecasts published in the 
newspapers or sent by telegram (see below). It gives exact 
observations at a large number of places, so that any reader 
can see for himself what the temperature has been by day and 
by night, how much rain has fallen in the day and in the night, 
what has been the duration of sunshine, and the force of the 
wind. 

The report contains also a map illustrating the distribution of 
weather over Western Europe, and enabling the reader to see the 
basis of the predictions issued, and to interpret for himself the 
changes which are occurring. Special arrangements are made 
for the issue of forecasts by tel^ram ; the arrangements were 
primarily for farmers, but they are now framed with the object of 
meeting the requirements of all who need forecasts or warmngs in 
their business. Briefly, (a) regular forecasts can be sent at any 
time of the year at about lo a.m. or 4 p.m. or 8.30 p.m, to any 
address on payment of the cost of the tel^ams, and a registration 
fee of one billing ; (6) notifications of spdls of fair weather, when 
such spells are anticipated, are issued and are followed by one 
or more messages indicating the progress of meteorological 
events, and warning when the spell is about to break. The re- 
cipient pays the cost of telegraphy and 6d. extra for each telegram ; 
(c) notification of spells of frost, of gales, of night frost in spring or 
autumn, and of any special conditions, are issued by tel^ram to 
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any addi«9s, the recipient paying for each warning 2S. 6d., which 
includes the cost of telegraidiy. 

So far no ' steps have been taken for the display of weather 
signals for the ttse of agriculturists similar to the gale-warning 
signals which are hoisted at nunaeroiis places on &e coast for the 
use of mariners. Such signals would naturally give.less infonna- 
tfon than telegrams to individual farmers, but Qiey could be de- 
vised to give useful information speedily and at much less e^mense 
than individual telegrams. For example, the setting in of fair 
weather, the break in a spell, the approach of frost or of severe 
gales could be indicated by a signm hoisted in some prominent 
position, and normally visible for some miles around. Such a 
plan at least appears to deserve consideration by local associations 
of farmers, as it is they who are the judges of its practicability and 
the gainers by any virtues which it possesses. 

Much progress has been niade in recent years in the distribution 
of meteorological information by wireless tel^raphy. All Euro- 
pean meteorological services issue some reports in this way, and it 
is the recognised method of meeting the requirements of aviation 
and of ships at sea. It may well be that a general knowledge of 
meteorology and of meteorological charts will form part of the 
nuntal equipment of the farmer of the future, and that, keeping 
his own smml wireless receiving set for general purposes, he will 
obtain also the weather reports, which can be distributed so speedily 
in this way. Messages are issued four or five times daily from thie 
Air Ministry Wireless Station, giving observations at about twenty 
places in- the British Isles, and a general interpretation of thie 
charts is issued twice daily. 

The methods of agriculture have been largely adapted in 
different parts of the country to suit the average weather of 
the district, so that forecasts are not of equal importance tb all. 
[Coming from the English Midlands, I recollect my interest in the 
methods adopted by the French in the wet part of the British 
army area, where they stooked the clover like corn, and in the case 
of wheat set a second stook, ears downwards, on the top of the 
primary stook, to diminish the ill effects of rainy weather.] Never- 
theless every farmer who has an appreciable hay or com harvest to 
gatlier could save much labour and worry, and thus be far more 
than compensated for the cost of daily telegraphic forecasts. It is 
largely a matter of understanding. 

IV 

Much work has been done in recent years in investigating the 
influence of the weather upon crops. The classic example is the 
proof by Sir Napier Shaw of a very close numerical relation 
between the amount of rainfall in the autumn months and 
the wheat crop of the following year. Every farmer knew in a 
general way that a bad seed-time meant a poor harvest, unless (as 
he invariably hoped) Providence made a special dispensation and 
supplied some counterbalancing factor in the weather of the next 
year. But nobody knew that every inch of rain above the normal 
amount in the autumn meant on the average two bushels per acre 
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less in the wheat crop. Perhaps with Mi^liieat at 3s. or 4s. a bushel 
it did iMt matter much ; but widi wheat alt los. a fahshel 
it ought to be an advantage to know at Christmas approximatdy 
what deficiency or excess the fanner should expect in next year's 
wheat harvest' 

Sir Napier Shaw’s work was developed by more advanced 
statistical methods by- Mr R, H. Hooker, now President of the 
Royal Meteorological Society. He considered the effect upon crops 
of eve^ two-monthly period from the beginning of the previous 
year (i.e. about twenty months before harvest) up to the time of 
harvest itself. Broadly speaking, a dry autumn favours .the cereal 
and bean crops of the succeeding year, and mild weather in 
January and February has the same tendency, though in a less 
marked degree. Rain in April and May is favourable to oats and 
hay, whereas it is of practically no unportance to barley and 
wheat : all cereals benefit by cool weather in May, June and July. 

These results refer to the East of England, and more extended 
investigations in (Efferent parts of the world, notably in Sweden, 
India and America, indicate that for each crop there is a “ best ” 
average weather : if the rainfall or temperature of a district is 
normally above this “ best ” average, then the crop benefits by a 
rainfall or temperature below the normal, and vice versa, inti- 
mately we may hope to arrive at a selection of crops which are the 
most appropriate for the weather of a district, because in that way 
the earth will yield on the average the best return that is possible. 

Explanation of the Chart. 

The arrows show the direction from which the wind is blowing 
towards the places in the small circles, and the number of barbs 
shows the force on the Beaufort Scale. 

The figures inside the small circles give the speed of the wind 
30 feet above the ground in miles per hour. 

The figures above the words “ fair,” “ showers,” etc., give the 
temperature of the air at 8 a.m., Summer Time in degrees 
Fahrenheit. 

The lines are isobars, or lines of equal pressure, along which the 
barometer has the same reading when mlowance is made for its 
height above sea-level. From the height of the barometer the 
pressure of the air is computed and the value of this pressure is 
shown by the lines thus “ 1012.” 

The wind usually blows nearly along these lines, and in such a 
way that the lower pressure is on the right hand of a man facing 
the wind : the wind at 1000 or 2000 feet above grotmd blows with 
a speed which increases as the lines get closer together ; if the lines 
arc I inch apart the wind is about 8 miles per hour ; lines J inch 
apart — ^wind 16 miles per hour ; lines i inch apart — ^wind 32 miles 
per hour. 
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agricultural education in CANADA 

Ernest H. Godfrey, F.S.S., 

Dominion Bureau of Statistics, Ottawa. 

At the Confederation of Canada, under the Briti^ Ninth America 
Act of 1867, the right to legislate on education was reserved ex- 
dusively to the Provincial Legislatures. Each of the nine pro- 
vinces of Canada has therefore striven to meet the educational 
needs of its own peo^, and co-ordination for the Dominion as a 
whole is secured, where possible, only through the inter-provindal 
as.sociation of educational experts. "This does not mean that the 
Dominion Government has not concerned itself at all with agri- 
cultural education. On the contrary, the Dominion Department 
of Agriculture, through numerous and varied activities, and es^i-' 
ally through the Experimental Farms and Stations, has long 
exercised an important educational influence, though rather in the 
direction of adult than of juvenile instruction. 

Agricnlintal Ihstnietion Act. — Within recent years, and follow- 
ing the example set by the Agricultural Development Board in 
Great Britain, the Dominion Government has taken more direct 
action towards the improvement of agricultural education through- 
out Canada. By the AgHcifltural Instruction Act, 1913 {3-4 
Geo. V., c. 5), a sum of $10,000,000 was appropriated for the ten 
years ending 1923, to be expended in annual grants to the Pro- 
\incial Governments for the purposes of agricultural instruction. 
For the first three years the total grants were, respectively, 
$800,000, $900,000 and $1,000,000 per annum ; but for the year 
1918, and until the expiration of the Act in 1923, the annual grant 
is $1,100,000. Of this sum $20,000 are shared between the two 
Canadian Veterinary Colleges (one in Ontario, the other in Quebec) 
in proportion to the number of students. The remainder of the 
grant is distributed to the Provincial Govenmients in proportion 
to the population as determined by the latest decennial census. 
Needless to say, the provision of these sums in aid of amcultural 
instruction is already giving excellent results, and the en^t will be 
cumulative with time. One almost immediate effect of the Act 
has been to promote a spirit of closer friendly co-operation between 
the Dominion and provincial agricultural authorities. It is 
administered on behalf of the Dominion Government by a Com- 
missioner, who presents an annual Report to the Minister of 
Agriculture.^ 


* Report on the Agricultural Instruction Act for J919-S0. Ottawa, 1921 . 
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Tl^ following statement shows how the gmsfi. oi I9x8>i9i9 
was aS ©etweeh th© nine provinciid Governments 


Province. 

Population 

Amount 

Canadian 

Amount 

British Currency 

Veterinary Colleges 


Currency. 

$ 

20,000*00 

(Exchange at par). 

_ - 

4,no 

Prince Edward Island . 

93.728 

31,749*22 

6,524 

Nova Scotia . 

492.338 

81,716*69 

16,791 

New Brunswick . 

35 *,889 

64,110*80 

13,173 

Quebec 

2,003,232 

271,11376 

55,708 

Onu^io 

2,523.274 

336 , 303'26 

69,103 

Manitoba .... 

455,614 

77,113-1 J 

15,845 

Saskatchewan 

492,432 

81,728*48 

16,794 

Alberta B 

374,663 

66,965*62 

13,760 

British Columbia . 

392,480 

69,199-06 1 

14,219 

Yukon and N.W. Territories 

26,993 

... 

Total . 

7,206,643 

1,100,000.00 

226,027 


During the fibcal year, ended 31st March iqiQ, the amounts 
actually expended under the divisions of work to which the grant 
was applied were as follows, the expenditure in subsequent j’ears 
being similarly distributed : — 


Division of Woik 

1 Canadian Currency.! 

Bntish Currency, 


1 1 


Agricultural Colleges and Schools 

282,851 

58,120 

Instruction and Demonstration 

621,450 

127,695 

Women’s Work 

27,047 

5,558 

Elementary Agricultural Education 
(including school fairs in pait) 

163,647 

33,620 

Boys’ and Girls’ Clubs 

> 5)556 

3,196 

Veterinary Colleges (including special 
vote in Quebec agreement) 

1 25,000 

5.137 

Total 

i»> 35 ) 55 i 

233,332 


This division is necessarily not quite exact, because of the 
inter-relationship between the different branches of educational 
work. Two recent developments of considerable importance, 
depending directly upon the grants made by the Act, are ; (r) the 
work which comes under the heading of “ Instruction and Demon- 
stration ” ; and (2) that which rdates to women. Under the 
former the grant bears either the whole or a large proportion of the 
cost of maintaining agricultural representatives and their offices. 
These representatives are local resident agents of the provincial 
Department of Agriculture, selected from graduates of the Agri- 
cultural Colleges : their duties include the giving of short courses 
of agricultural instruction to farmers, and the organisation of bo5rs’ 
and girls’ clubs, school fairs and other cognate undertakings. In 
addition, the grant under this heading includes special propa- 
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ganda, undertaken by the provincial £>q[>artnients ol Agriculture 
for the promotion of better fanning, demonstrations in fruit- 
growing, poult^ and bee-keeping, co-operative marketi^, field 
husbandry, dairying and live stock. Women's work includes 
househola sciaice, hygiene, home-making, dressmaking and home 
nursing, and is assist^ by the grant in the majority of the pro- 
\’inces through women’s institutes or equivalent organisations. 

Bearing in mind that the various activities of 5ie provincial 
Departments of Agriculture are receiving material assistance under 
the Act, we proceed to consider the more direct agricultural 
educational efforts of the provincial educational authorities in the 
schools, colleges and universities of the Dominion. 

Agricuttoral Ednoation in Elonentary and Seoonda^ Sdiools. — 

Without attempting to describe the general educational system 
of Canada it may be explained that the elementary schools of 
the Dominion, in some provinces described as “ public schools,” 
correspond generally to what were formerly called Board Schools 
but are now called “ provided ” schools In England. In some 
provinces, as, for instance, in the Prairie Provinces, the public 
school system is unified, elementary education being given in the 
lower and secondary education in the higher grades ; but in all 
provinces provision is made for high school education in natural 
gradation from the elementary classes, and a proportion of the 
‘'tudents proceed to college and university. Education amongst 
the French-speaking population of the province of Quebec is con- 
trolled by the Roman Catholic Church. 

Agriculture has long been included as a subject to be taught in 
the rural elementary schools of Canada ; but it is only within quite 
recent years that any real progress has been made in the direction 
of effective teaching. Formerly it was attempted to be taught by 
means of a textbook alone, the teachers in the majority of in- 
stances having little knowledge of and no enthusiasm for agri- 
culture. Now in many of the rural elementary schools of the 
Dominion agriculture is a subject taught by teachers with a 
certain amount of qualification for the work under the general 
control of a director, the anangements being made in some 
instances by co-operation between the provincial Departments of 
Education and of Agriculture. In Ontario, the Department of 
Education provides for instruction in elementary agriculture and 
horticulture in the public and separate schools,' wherein the in- 
struction is based on the personal observation, investigation and 
experimentation of tlie pupils themselves, and not on lessons in a 
book, no textbooks being prescribed. The work is under the 
direction of an Inspector of Elementary Agricultural Classes, who 
reports to the Minister of Education. His duties include a general 
supervision of the teaching of agriculture in the. public and separ- 
ate schools, the inspection of a^cultural classes in collegiate 
institutes, hi|fh schools, continuation schools and normal schools, 
and supervision of summer courses for teachers At the Ontario 
Agricultural College. At present agriculture is an optional sub- 
ject, dependent upon the decision of the local boards of trustees. 

> Schools for the Roman Catholic minority are termed “ Separate Schools.” 
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An esBEutial part of the teaching ol agrkalture in the pubikr 
scho^ is tlie {Hovision of school ^irddns, or. where these aie net 
possible, of home gardens, which the pupils cultivate practically 
under the general supervision of the teachers and which serve in a 
way that no textbocnc or merely <»al demonstration can to awah)^ 
intere^, train intelligence and educate effectively the facuttiaS'^f 
chil^en. 

Amongst the Ontario Teachers’ Manuals authorised by the 
Ontario Minister of Agriculture is one on Elententary Amculture- 
and Horticulture. This gives plans for the making and conduct 
of school gardens, describes the management of home gardens and 
discusses the various projects of cidrivation to be taken up with 
the pupils. School Progress Clubs are another means of promot- 
ing agricultural education by connecting the work of the schools 
with the interests of the home and community. The membership' 
comprises pupils, ex-pupils, teachers and parents. Fot the 
younger children agriculture comes rather under the term of 
Nature Study, whilst in the older classes, and especially in con- 
nection with secondary education, the principles of agriculture 
are taught under carefully graded schemes. In Ontario, for the 
older pupils, school fairs, separate from the regular agricultural 
fairs, are held for the competitive display of produce of school 
gardens and home projects, prizes being awarded to successful 
competitors. 

The District Representatives of the Department of Agriculture 
co-operate with the teachers and the public school inspectors. 
Other features are the institution by the Department of boys’ and 
girls’ clubs for the keeping of p^s, poultry, and the rearing of 
calves, as well as juvenile potato-giowing competitions. The 
object is to rouse the interest, not only of the pupils, but also of 
the parents, and to educate country boys and gnls along practical 
lines. 

A boys’ potato-growing contest held annually in two counties 
close to Ottawa may be cited as a pioneer instance of successful 
agricultural education of a practical character. In the spring of 
1912 the late Mr K. B. Whyte of Ottawa inaugurated potato- 
growing contests for boys in competition for prizes provided by 
himself, the competition being open to boys between the ages of 
fourteen and eighteen. Full records were kept of costs, yield and 
value, and the competitors were required to write practical essays 
on their work and its results. Usually the special care bestowed 
upon their plots (y’„ acre in size) resiuted in considerably higher 
yields than those obtained by parents or other practical fanners, 
and the competitions have had important results in stimulating 
local effort independently of the present and prospective value of 
the competitions to the boys themselves. The prizes are pre- 
sented at public meetings, at which practical addresses on potato- 
growing and upon the results of the competition are given bp 
potato experts. Mr Whyte, who died in 1918, provid^ by his 
will for the continuation of the contests after his death and also 
for similar horticultural competitions amongst girls, which had 
previously been held by him. 

In the Atlantic pro\dnces fPrince Edward Island, Nova Scotia 
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and J^ew Brunswick) elementary agiicoltunl education is carried 
on along similar lines, nature study beu^ especially undertaken 
by the youngest pupils, whilst school i^odens, home gardens, 
school fairs, poultry and other projects form part cd the s} 7 stem of 
public school education. The teachers pxe also enaminged to 
undertake winter reading courses and expanaents in order to 
make themsdves more eincient in the teadung of agriculture. In 
Nova Scotia the subject comes under the more general term of 
Science, There is a Directm: of Rural Science and a School 
of Rural Science fm the annual training of teachers, during the 
summer vacadon, at the Truro College of Agriculture. In New 
Brunswick the Director of the Elementary Agricultural Educa- 
tion Division of the Provincial Department of Agriculture reports 
that work in connection with the home project is developing 
rapidly, the distribution of seed for home gardens attaining over 
4500 package of seed, including 82 bushels of potatoes in 6-lb. 
packages. For the assistance of the teachers a Summer Camp 
was introduced last year in connection with the Rural Science 
School, and a Rural ]^ucation monthly is circulated amongst the 
teachers in the interests of practical agricultural education. 

In Quebec the teaching of agriculture receives constant atten- 
tion in the rural schools and is stated to be making most satis- 
factory progress. Under the provisions (rf Article 3040 of the 
Re\is^ Statutes of ^ebec agriculture is taught in all schools in 
the rural municipalities. The statutory regulations of the Roman 
Catholic Committee provide for the teaching of the subject in 
three school courses — viz. elementary, intermediate, and academic 
or superior. Teachers are instructed that the lessons in agri- 
culture should not be “ too bookish,” but should consist in 
exercises of observation in fields and gardens. There Is also an 
elaborate programme for the graded teaching of domestic science, 
including agriculture and horticulture. In the Protestant schools 
of the province agriculture and nature study are taught in Grades 
I .-V., and agriculture is taught in Grades VI. -VIII. In 1918 there 
were 945 gardens attached to rural .schools, by which 22.761 pupils 
benefited. 

In the western provinces earnest efforts are being made in the 
same direction. In Manitoba agricultural education for sicond- 
ary pupils is carried on largely through the medium of Boys’ and 
tiirls’ Clubs, which form part of the work of an Extension .Service 
of the Provincial Department of Agriculture and Immigration 
working in close co-operation with the Department of Education. 
There are about 240 of these dubs in the province. In Sas- 
katchewan, under the Department of Education, there is a 
Director of Rural Education Associations and School Exhibitions. 
Mr Fred W. Bates, M.Sc.. the present holder of this office, vyiites 
as follows : — 

After many years of trial and experiment and much failure, the dace of 
agriculture as a subject of study in the elementary school is firmly established, 
but the probjem is so to simplify the work that the average teacher may handle 
it satisfactorily. A few years ago a complete revision of the course was made 
in order to make it more practical and more easily directed. It was felt that 
the proper method of approach was through nature studjr ; hence a Nature 
.Study Course was outlined for Grades I.-VI. Beginning with simple observa- 
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tions of familiar natural {phenomena the pupil is gradually led to a direct study 
of every phase of his environment^ his nati^ instincts to collect^ roam and dig 
in the ground being utilised through excursions, hikes,” making collections 
and through garden operations. 

In Grades VII. and VIII. agriculture is intrcxiuced as a formal 
subject, divided into the sections of Plant Life, Weeds, Crop Pro- 
duction, the Soil and Farm Implements. To assist the teachers 
in the field lectures and discussions are held at conventions and 
institutes, special courses in agriculture are condu''ted at the 
Summer School for teachers, and general aid is given through 
correspondence and personal direction. Special instruction is also 
provided in the Normal Schools for the training of teachers. 

In Alberta the teaching of agriculture is compulsory in the 
public schools, both rural and urban, and in cities horticulture 
receives speciaJ emphasis. In the public schools the teaching of 
agriculture belongs to Grades VII. and VIII., which relate to the 
last two years in elementary work. Before this the work is 
designated as “ Nature Study ” and begins in the first grade. An 
authorised textbook, entitled Elementary Agricidiurejor Schools, 
is furnished free to all pupils of Grades VII. and VIII. Agri- 
culture is a compulsory subject in Grade XL, which represents the 
third year of the High School for intending teachers. 

A special feature of agricultural education in Alberta is the 
schools of agriculture established specially to provide the sons 
and daughters of farmers with the type of education that will best 
fit them for their agricultural life work. These schools, at present 
six in number, are situated at Claresholm, Olds, Vermilion, 
Gleichen, Raymond and Youngstown, and are managed by a 
Board of Agricultural Education of nine members, three of whom 
must be graduates of an agricultural college. The Board, together 
with the Minister of Agriculture, prepares the scheme of practical 
and scientific work of the students, prescribes the course of study, 
appoints the examiners and acts as General Advisory Board to the 
Minister in matters of agricultural education. The chief officer 
of the Board is known as the Superintendent of Agricultural 
Schools. The session for each school lasts from the end of October 
to the end of March, with a ten days’ Christmas vacation, and the 
work is carried on in the two main divisions of Agriculture for 
boys and Household Science for girls. The agricultural course, 
which extends over two years, embraces animal and field husbandry 
and farm mechanics. It includes instruction in farm manage- 
ment, farm book-keeping, agricultural physics, chemistry, bacteri- 
ology, mathematics and English. Satisfactory completion of the 
two years’ course entitles the student to receive the Associate 
Diploma and furnishes the standing demanded for entrance into 
the Faculty of Agriculture in the University of Alberta. 

In the Department of Household Science the aim is to train the 
young women of the province to be practical home-makers. 
Covering a period of two sessions of five months each, the work of 
the second year is designed, in addition to the home-makers’ 
course, to assist those preparing to be teachers in domestic science. 
For both sexes the minimum ^e of admission is sixteen and the 
school course is entirely free. A considerable number of prizes 
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{trovided by associations and individuals are oiered ior competi- 
tion by the students. For the girls the course of study in home 
economics indudes cooking, foods, dietetics, physiology and 
anatomy, hygiene, home nursing, sewing, textiles, embroideiy, 
laundry, household administration, sanitation, home book- 
keeping, English, mathematics, horticulture, home dairying, 
pomtry, chemistry, bacteriology, dvics and physical culture. 

At each of the schools considerable experimental work 4 s con- 
ducted, and one advantage of these smaller schools is that the 
experiments have closer relation to the agricultural problems of a 
particular locality than is possible where the experiments must be 
on a provincial scale in connection with the Agricultural College 
and University. Experiments at the schools relate to the best 
varieties of grains and vegetables, the proper rates and dates of 
seeding, the crops that give the greatest yield of green feed and 
ensilage and the most suitable crops for hay and pasture, Othei' 
experiments are conducted to test the rotations which give the 
best financial returns, to ascertain the best cultural methods and 
the proper use of manure ; chemical analytical studies ensure 
more intelligent interpretation. Dry farming methods that will 
overcome the effects of drought and reduce the losses in dry years 
are being extensively investigated. 

In three other provinces special agricultural schools of less than 
college grade have recently been established in a tentative way, 
designed to give instruction in vocational agriculture. The 
objective of afl these schools is better to equip country boys and 
girls for practical farming and home-making. They lead directly 
to agriculture as a vocation and are also preparatory to more 
advanced courses at the colleges of agriculture. The agricultural 
school at Kemptville, Ontario, is associated with a farm of 300 
acres, and is equipped with a main building, a judging pavilion 
and gymnasium, an engineering building and a poultry plant, in 
addition to the regular farm buildings. The intention is to make 
this a residential school. 

In British Columbia there is a Director of Elementary Agri- 
cultural Education under the Superintendent of Education, who 
is the Chief Officer of the Education Department. Under the 
Director are District Supervisors, the number of whom is being 
gradually extended. The present policy and plans for the teach- 
ing of agriculture in the province date from 1914, but agriculture 
was placed in the curriculum for graded and common schools in 
1896. At first compulsory, it was in the following year made 
optional. The plan was not successful, because it was not then 
recognised, as it is now, that agriculture must be taught practicaJly 
and not in sole dependence upon textbooks and pamphlets. As 
now organised the subject is divided into Rural Science in the 
public dementary schools (which indudes nature study, school 
gardening and elementary agricultural studies), agriculture in the 
High Schools, and the improvement of school grouiids. The 
preparation of teachers is effected piimaiily through the High 
School and the Normal Teacher Training Schools, but also more 
^eciaUy through vacation courses at a Summer School held in 

Jiily- 
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Hitfwar Agriooltanl BStmtida.— Witb only one excqiticHi, 
eveiy province of Canada has eith^ its Agricultotal College or 
Agricultural Department of the University. Each offers a four 
or five j^ears’ course, leading to the degree of Bachelor of Science 
in Agriculture, which is abbreviated as B.S.A. A common require- 
ment is that students entering for this course must have had at 
least one year’s practical work on a farm, or must fulfil a similar 
requirement during the earlier years of the course. Two of the 
principal Agricultural Colleges are situated respectively at Guelph 
in the province of Ontario, and at Ste. Anne de Bellevue in me 
province of Quebec. An important difference between the 
organisation of these colleges and that of the agricultural colleges 
in Great Britain is that in the two Canadian colleges the work 
comprises practically the whole of the large field of agriculture, 
whilst the British colleges specialise more in the amculture of 
their respective counties or groups of counties. The Ontario 
Agricultural College and Experimental Farm, an institution of the 
Provincial Government, administered by the Ontario Department 
of Agriculture, was established in 1874 to train young farmers in 
the science and practice of agriculture and to conduct agricultural 
experiments for the benefit of the province. The land property 
consists of 700 acres of average loam soil. The farm occupies 
about 500 acres, the experimental plots about 100 acres and the 
campus and wood lots form the remainder. For the academic 
work there are at present sixteen large buildings for dormitories, 
class-rooms and laboratories, in addition to bams, stables, storage- 
houses and dwellings. The principal buildings comprise the men’s 
residence, providing accommodation for 230 students, and the 
dining-hall, completed in 1914, with a seating capacity for 500. 
The Massey Halt and Library, provided by the generosity of the 
late Mr Hart Masse3^ was erected in 1901. The hall, with a seat- 
ing capacity of 450, occupies the ground floor, and is used for roll 
call, Sunday services, literary society meetings, concerts, etc. On 
the upper floor is the library, containing over 26,000 volumes, to 
which the students have easy access. The other buildings are for 
biology (including botany and entomology), physics, hwti- 
culture, chemistry, field husbandry and animail husbandly and 
bacteriology. A judging pavilion, with seating accommodation 
for 300, is used for practical work in live stock. There are 
also the machinery hall and buildings for the dairy and for 
poultiy. 

Within the College grounds stands also the Macdonald Institute, 
wliich is equipped for the training of farmers' daughters in home 
economics, both in long and short courses. They comprise the 
theory and practice of cooking, general housekeeping, laundry 
work, sewing, dressmaking, millinery, home decoration, etc. 
Female students are boarded in the Macdonald Hall, an Eliza- 
bethan building erected in 1904 as the generous gift of the late 
Sir William Macdonald of Montreal. 

Tlie following is a complete statement of the various courses 
of study offered by the College in the four departments of 
(I.) Agriculture ; (II.) Home Economics ; (III.) Manual Training ; 
and (IV.) Nature Study : — 
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L Department op jfiORiciM,TtmE. 

f . Course leadio^f lo the Degree e 4 bachelor of the Science of 
.<^frici:dture (6.S.A.) ..... 

2. Two-year course following two years at either of the Uni- 

versities of Toronto, Queen’s (Kingston) or McMaster 
(Toronto), leading to Di^ree of Bachelor of Science 
in Agricoittsral (B.Sc.(Agr.)) .... 

3. Associate Diploma of the College .... 

4. Factoiy Dairyman ...... 

5. »Farm Dairy ....... 

Summer Dairy ....... 

7. Cow Testing ...... 

8. Ice Cream Making ...... 

9. Soft and Fancy Cheese Making .... 

la Poultry ........ 

11. Stock and Seed Judging . . . . . . 

12. Horticulture ....... 

13. Bee-keeping ....... 

14. Farm Drainage and Suncying . . * . . 

15. Farm Power ....... 


Duration* 
4 years 


2 M 

2 wedcs 

12 » 

4 9, 

5 months 
10 days 

I week 
I « 

4 weeks 


'1 





II. DEP.4 RT,MENT ok Ho.me Ecoxomrs. 


1. Normal Course in Domestic Science . .2 j’cars 

2. Associate Course (Non-Professionat) . . 2 „ 

3. Housekeeper . 2 „ 

4. Home-maker . .1 year 

5. Domestic Science . . . . .3 months 


III. Department or Manu.al Trainino. 

Teachers’ Normal Course . . . .1 year 


IV. Agricultural Courses tor Public and High School Teachers. 

1. Public School Teachers . . -5 weeks 

2. Science Teachers ■ 5 » 

3. Farm Mechanics . . . 2 „ 


Tuition fees for residents* of Ontario are $20 per annum for 
first and second year, and $50 per annum for third and fourth year 
students. Students from other provinces and from Newfound- 
land pay $50, and students from outside of Canada and Newfound- 
land $100 per annum. Board at the Cdlege costs $5 per week. 
There are small fees for membership in literary, athletic and phil- 
harmonic societies, and there are credit payments for manual 
labour by students in outside departments. Altogether it m&y be 
estimated that the cost of a four years’ course to residents in the 
province, including miscellaneous expenses, amounts to about 
$800, or, say, $200 a year, in addition to the cost of clothing. It 
is therefore possible for a farmer’s son to obtain a high-class Agri- 
cultural Diploma, carrying with it the possibility of valuable 
appointments in expert capacities at very moderate cost. A 
young agricultural student, by working as fam help during the 
summa*, can usually earn the major portion, if not the whole of 
the amount necessary to put himself through College. An 
Experimental Union, under College direction, has existed for 

* Residents' of Ontario are defined as those whose parents are ratepayers or 
hoaa /Sde residents of the province. 
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many years for the conduct of practical agricultural experiments 
in all parts of the province. 

As the result of a special inquirj' made in loiq it was ascertained 
that, approximately, 20,000 students of both sexes have enrolled 
at the College since its establishment in 1874. About 4500 
entered the regular agricultural course, 8100 the winter short 
courses, 2800 the summer short courses, 200 the manual training 
course and 4700 the long and short courses in home economics. 
Of 4491 registrations in the regular agricultural course, 554 are 
of students now in attendance and 3937 are of ex-students. Of 
these ex-students 1574 received the Associate Diploma in Agri- 
culture granted by the CoUege at the end of the two-year course, 
and 698 the B.S.A. degree at the end of the complete course. 
Eighty per cent., or four-fifths, of the ex-students of the regular 
course, being 80 per cent, of the Diploma men and 92 per cent, of 
ths B.S.A. graduates, are engaged in agricultural work. Five ex- 
students who are farmers fill the position of Premier, Minister of 
Agriculture, Provincial Secretary, Minister of Education and 
Minister of Public Works in the Ontario Government, and ex- 
students who are engaged in agricultural work other than fanning 
include officers in Government Agricultural Departments, Agri- 
cultural College and University Presidents, professors and investi- 
gators, agricmtural editors, agricultural representatives, members 
of the Soldier Settlement Board, cheese-makers, butter-makers, 
drovers, farm managers, etc. The remaining 20 per cent, not 
engaged in a^cultural work include clergymen, missionaries, 
lawyers, veterinary surgeons, implement agents, flour millers, 
produce dealers, bakers and manufacturers. 

Next in point of size is the Macdonald College, situated at Ste, 
Anne de Bellevue on the Ottawa river, about twenty miles west 
of Montreal. It was established in 1907 by the public-spirited 
munificence of the late Sir William Macdonald, of Montreal, who 
not only bore the cost of the land, buildings and equipment of the 
college, amounting to over $2,500,000, but provided also for its 
future maintenance by a Trust of over $2,000,000. The College 
is now incorporated with the McGill University, and the property 
comprises 786 acres, divided as follows : — main farm, 584 acres ; 
cereal husbandry plots, 75 acres ; poultry department, 17 acres ; 
orchards, 35 acres ; vegetable gardens, 23 acres ; and the campus, 
including driveways, lawns, trees, shrubs, flower beds, school 
garden and recreation fields for both sexes, 50 acres. The College 
is divided into three schools : (i) the School of Agriculture, aim- 
ing to provide a theoretical and practical training in the several 
branches of agriculture ; (2) the School for Teachers ; and (3) the 
School of Household Science. As in the case of the Ontario Agri- 
cultural College there is a four years’ agricultural course, qualify- 
ing for the degree of Bachelor of Science in Agriculture (B.S.A.) , 
and there is also a two years’ course, following two years at the 
McGill University, which qualifies for the degree of Bachelor of 
Science in Agriculture (B.Sc.(Agr,)). 

Having been established so recently and without regard to 
expense, the College enjoys the advantages of buildings and equip- 
ment which are scientifically and even luxuriously modem. Every 
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building im a swtem of ventilation, vdnereby fresh air 

<eraniied in iwfnter) is furnished to every room. The boildiiigB are 
heated by i^eam, Uj^ted by electiiaty and suf^lied with filtered 
U^er from the 'College power-house. A system of tunnels pro- 
vides for the distribu&in of heat, light, power, water a^ gas, and 
in the winter students may pi^s from building to building by sub- 
terranean passages. Jn the main building are offices for the 
prindpals of the three schools, for the bursar and for their respec- 
tive staffs. An annex on the ground floor contains readiog-romn 
with accommodation for 150 readers and a library with stack- 
room accommodation for 13,000 volmnes. Above tiiese rooms is 
the assembly hall, with a seating capacity for about 650. It con- 
tains a modem three-manual pipe organ and grand piano. On 
the first floor are laboratories and workrooms for nature study 
and manual training, and on the second and third floors are class- 
rooms, offices and laboratories of the schools for teachers and 
household science. Other large buildings include those for bidogy 
and bacteriology ; for chemistry and physics ; for the High 
School ; for agriculture and horticulture and for poultry. The 
men’s residence has accommodation for 175 and the women’s for 
over 200. Both have excdlent accommodation for a great variety 
of purposes, including large gymnasia and swimming pools. In 
the women’s building is the large College dining-hall used by the 
students of both sexes, who meet occasionally under well-regidated 
conditions for social intercourse and recreation. 

To the sons and daughters of farmers in the piovince of Quebec 
the tuition in the School of Agriculture is free for the first and 
second years, and for the third and fourth years the fees are $50 

K r annum. Other residents of Canada pay $50, and students 
>m outside of Canada $100 per annum. In the School for 
Teachers the tuition is free to residents of the province of Quebec. 
In the School for Household Science daughters of farmers of the 
province of Quebec recrive tuition free ; other residents of Canada 
pay $100 per annum and students from outside of Canada pay 
$125. For the tiiort courses in this school farmers’ daughters of 
the province ^ebec also receive tuition free. For board and 
lodgli^ the charge is $7 weddy for each occupant of a room with 
two single beds. There are a few single rooms, for which the 
diarge is $8 weekly. The expense to students from the province 
of Quebec is further lessened by a grant of I7 each per month of 
attendance, the amount being placed to the credit of such student 
by the bursar and applied to the account for board and lodging. 
AJtcwether the cost to a Quebec student for a four years’ course in 
the school of Agricvdtxire may be estimated at about $1000, or 
$250 per annum. 

Having dealt somewhat in detail with the two principad Agri- 
cultural Coll^[es of the Dominion it will be uimecessary to do more 
than describe very bri^y the remaining institutions for higher 
agricultural educatimi in Canada. In the Atlantic Provinces, 
situated at Truro, Nova Scotia, is the Truro Agricultural Collie 
established in The Ccdl^ property consists of five build- 

ings on 390 acres of land, incluoing 65 acres of diked marsh land, 
170 acres of intervale and upland pasture and 155 acres of upland 
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arable soils. Tbe five bmldkigs coiapi^ tfie main bnildiiig, and 
bniidiiigs for science, horticulture, oais^tg, and a paviHm for 
the judginK of live stock. Ptovisioir is made for a two yeats' 
course quafifyin^ for tbe Diplonur of “ Associate of the C^lege 
of Agrk^ure,” this beit^ as nedrly as possible the equivalent of 
the two years’ comse with Assbciate Diploma of the Ontario Agri- 
cultural and Macdonald Colleges. Possession of this Dipfr^a 
entitles students to esffer the other Agricifitural Cofleges of 
Canada in the third year in order to complete the four-year course 
for the degree of B.S.A. Tuition at the College is free to all r^i- 
dents of Canada, and students are boarded in private houses at 
Truro at rates of from $5 to $8 per week. The cost of the two- 
year course, exclusive of railway fares dependent upon distance, 
is about $1^0. In Prince Edward Island there is an Amcultural 
Depaitmedt of the Prince of Wales College at Charlottetown, 
whence agricultural students may proceed to one of the larger 
Agricrftural Colleges in other provinces. 

Serving the needs of French-speaking agriculturists in the 
proK^ince of Quebec are two schools of agriculture — viz. the Oka 
Agricultural Institute, near the Lake of Two Mountains, about 
twenty miles from Montreal, and the School of Agriculture at Ste. 
Anne de la Pocatifere, near ^ebec. The former, one of the oldest 
experimental farms in Canada, is fitted to board 150 pupils. 
Horticulture is practised largely and small fruits are a specimty. 
The Oka cheese is famous throughout North America. The 
Institute is afiiliatedto the Roman Catholic University of Montreal. 
The school at Ste. Anne de la Pocatiere provides a four years' 
course in Agronomy and a two years’ course, successful students 
in the Agronomy course receiving the degree of B.S.A. from the 
Laval University of Quebec, to which the school is affiliated. 
Other successful students receive a certificate of Agricultural 
Proficiency {Brevet de Capaciic Agricole). 

In each of the Prairie Provinces (Manitoba, Saskatchewan and 
Alberta), and also in British Columlaa, are Colleges or Depart- 
ments of Agriculture forming part of the provincial Universities. 
They are of quite recent establishment, except in the case of the 
Manitoba Agricultural College. This was established by Act of 
the Provincial Legidature of 1903. Building operations began in 
1905 and the Ctmege was opened in 1906. In 1907 the College 
was affiliated to the University of Manitoba and in 1912 it received 
degree-conferring powers. The College is governed by a board of 
ten directors, of whom four are elected by the directors of the Live 
Stock and Grain Growers’ Associations and five are appointed by 
Order in Council. The C,oll^e buildings are eight in number, 
comprising : (i) Administration ; (2) Horticulture and Biology ; 
(3) Chemistry and Physics; (4) Engineering; (5) Dairy; (6) 
Stock Judging Pavilion ; (7) Poultry ; and (8) the Students’ 
Residence. The last named has accommodation for 300 men and 
200 women students, and an auditorium, with a seating capadtj- 
for 1200, used as an assembly hall for all the students and for 
farmers’ conventions, entertainments and the final examinations. 
A Diploma in Agriculture is awarded by the College on completion 
of a three years' course in Agriculture and a Diploma in Home 
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Economics on completion of a two years’ coarse. Degrees of 
BftChelor of Science in Agrknlttire (B.S.A.) and Bachelor of Home 
Econotmcs (B.H.E.) are awarded ^ the University oi Manitoba 
•on completion of the five years' course. There are also eight 
Special Courses of varied character, and a new feature introduced 
in 1919 is a series of correspondence courses, comprising eight 
subjects of practical agriculture. The tuition fw for each of these 
■cotirses is fio. In Saskatchewan the College of Agriculture, form- 
ing part of the Univeraty, has over 1300 acres of land at Saska- 
toon and another 560 acres, about 35 miles distant, which were 
bequeathed to the College by the late Mr J. R. Proctor, a pioneer 
settler and ex-student of the University of Cambridge, England. 
In. Alberta the College of Agriculture forms part of the new 
University at Edmonton South. Here, students who complete 
two years at the Schools of Agriculture, already described, may 
enter the College for a three years’ course leading to the B.S.A. 
degree. In British Columbia, at Point Grey, near Vancouver, 
there is at the new Provincial University, incorporated under Act 
■of the Provincial Legislature of 1908, a Faculty of Agriculture in 
which two distinct lines of study are offered — viz. (i) a four years’ 
course leading to the degree of Bachelor of Science in Agriculture 
(B.S.A.), and (2) a series of (a) short courses at the University, and 
{b) extension courses at different points in the province. The 
two latter cover a wide range of subjects in the departments of 
agronomy, animal husbandry, dair^ng, horticulture, poultry, 
bacteriology and biology. The fees to undergraduates are $40 
for each of the two sessions, and board and residence near the 
University costs from $35 per month upwards. There are small 
additional fees and subsenptions and a graduation fee of $20. 
Altogether the cost of taking the four-year course in Agriculture 
may be estimated at about $800. The erection of the University 
buildings has not yet been completed. 

The following is a list of the seven principal Agricultural 
Colleges in the Denninion of Canada, together with the date of 
establishment, and, for 1920, the number on the teaching staff 
and the number' of students enrolled : — 



Year 

Establi'*hed. 

Number of 

Number of 

Name and Addre^'s 

Teaching 

Students 


Staff. 

Enrolled. 

Agricultural College, Truro, Nova Scotia . 
Macdonald College, Ste. Anne de Bellevue, 

j888 

*3 

392 


Montreal 

1907 

57 

722 

Ontario Agriculttiral College, Guelph . ! 

1874 

60 

2067 

Manitoba Agricultural College, Winnipeg . 

1 19 V 3 

38 , 

J122 

College of Agriculture, Saskatoon, Sas- 



katchewan 

1907 

16 

246 , 

College of Agriculture, Edmonton South, 


Alberta 

1906 

19 

'"5 

1 

1 

1 

Agricultural Department, University of 
British Columbia, Point Grey, Van- 

couver, B.C 

1907 


45 
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It is impossible in the space at disposal to describe 
all the diiierent departments and ^ases of agricultnral edvcatioa 
in Canada. Enough has been said, it is hc^>ed, to show what great 
importance is attached to agricultural -education in the Dominion, 
so vast in extent mid with a population relatively small, but pre- 
dominantly agricultural. Most of the facilities now provided fo^ 
agricultural education are of quite modem development and they 
cannot attain fruition until the young generation now mijoying 
them shall have anivcd at matunty. Judging from the manif^t 
sign.s of enthusiasm in this direction we may anticipate a ridi 
harvest hereafter in the general improvement of Canadian 
agriculture. 


THE SHETLAND PONY. 

C. M. Douglas, C.B., D.Sc. 

The Shetland pony is chiefly known as the smallest horse now 
existing, and its size is probably its most constant as well as its 
most distinctive characteristic. It is an attribute not confined to 
the pony, but belonging to the domestic animals of Shetland 
generally, since it is exhibited also by the Shetland cow, the 
Shetland sheep and even the Shetland collie, though in no other 
case is the contrast of size between the Shetland native and the 
animal in other places so great as in that of the pony. The fact 
that the live stock of Shetland are all of small size gives a strong 
indication that the climate or food supply of the Islands has been 
an important element in limiting the size of the native pony, and 
has sometimes led to the view that the ponies have been individu- 
ally dwarfed or stunted by conditions unfavourable to their growth. 
Against this view, however, must be set the fact, supported by a 
great accumulation of experience, that the most favourable con- 
ditions of life have no tendency to increase the size of the pony, 
even when they are continued over several generations. The view 
has often been expressed that the more luxurious life of ponies in 
the mainland studs, and especially in the south of England, would 
lead to an increase of height, and that it would be possible to main- 
tain the characteristic smallness of the breed only by frequent 
introduction of ponies from Shetland. This fear, however, has 
proved groundless, for the tendency has been towards reduction 
and riot increase of size ; and apparent exceptions to this all but 
invariable rule are very generauy associated with a suspicion of 
the presence of a cross with Norwegian or other ponies of a larger 
race. 

So strong a tendency to fixity of this general characteristic makes 
it difficult to a^be it to the direct and individual influence of any 
dwarfing conditions ; and, while the relative proportions of many 
Shetland ponies do indicate a c^ain amomit of dwarfing, this 
must be ascribed, not to the direct effect of soil or climate, but to 
the indirect influence of a process of natural selection, extendii^ 
over a long period. The Shetland pony is not a starvding ; it is 
the horee whose type, qualities and size enabled it to endure the 
conditions of life in Shetland, conditions in which larger horses 
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wdcild hot in eatUer times have survived and which still prohibit 
any considerable increase in the size of a horse which is to be 
exposed without protection or help to their full severity. 

The influence of natural selection has, no doubt, been increased, 
and its faults have been stereotyped by inbreeding, which has 
always been prevalent in Shetland as a result, not so much of 
intention as of carelessness, chance, and the isolation that accom- 

a ’es the separation of isl^ds and the intersection ol the main- 
by long voes or arms of the sea. These are the influences 
which account for the fixity and permanence of that small size 
which is the principal common characteristic of the breed. 


Origins and Early History of the Breed. — That there was a 
native pony in Shetland before the Scandinavian invasions of the 
ninth and subsequent centuries has long been believed ; and this 
is supported by the fact that the Bressay Stone — an accredited 
relic of Celtic Christianity in Shetland — displays a representation 
of a pony ; but it is now further confirmed by the discovery (in 
1911) in the kitchen midden of the Pictish broch, at Sumburgh, of 
bones identified by Professor Cossar Ewart as those of a pony 
under twelve hands high. Rock drawings belonging to pre- 
historic times show also that in these times Norway contained 
horses or ponies ; and it may be conjectured that the Scandinavian 
invaders brought horses to Shetland. The resemblance, on a 
smaller scale, of many Shetland to Norwegian ponies is highly 
suggestive of a partially Norse origin of the pony as we have ft 
now. But there is also clear evidence of another clement iii its 
origin, for there are many ponies of what can only be termed 
Oriental type, long-shouldered, fine in head and with an Arab out- 
look altogether alien to the Scandinavian breeds. That these are 
due to a separate element in the origin of the pony is confirmed 
by the fact that ponies of this type do not exist as pure or 
continuous strains, but crop out here and there, apparently as 
“ sports.” No attempt has so far been made to produce, by inter- 
breeding, a race true to this type. 

What the origin of this strain, within the breed, may have been 
is a matter of conjecture rather than of knowledge. Oriental 
ponies may have been brought back by Jarl Rognvjdd of Orkney 
from his Crusade after the year 1152, or they may have been 
landed by the Spanish Armada, since its transport animals were 
certainly carried in the “ Armada de Ureas,” whose flagship was 
wrecked on the Fair Isle. It should not be lost sight of, however, 
that the pony portrayed on the Bressay Stone is of a definitely 
Oriental t3q)e, with high carriage, a fine head and short back, so 
that the pre-Scandinavian pony may itself be the progenitor of the 
quasi-Onental strain. 

The Unimproved Pony. — The small pony of Shetland is re- 
corded by travellers in the seventeenth century. It is dearly 
referred to by Captain John Smith in 1633. ” “ Their Horses, 
which they called Shelties, some of which I have seen, are little 
bigger than Asses, but very durable.” ^ 


* A Description of the Islands of Shetland, etc., p. 350. 
Society. 1908. 
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In Z701 we have a full and clear description by Brand, which 
j>laces beyond doubt the identity of the Shetland pony oi that 
time with the breed as we have it now': 

“ I think the kine and sheep are of a greater rize than they are 
in Orkney, though their horses be of a less ; they have a sort of 
little horses called shelties, than which no other are to be had if 
not brought hither from other places ; they are of a less size than 
the Orkney horses, for some will be but nine, others ten nives or 
hand-breadths high, and they will be thought big horses there if 
eleven, and although so small yet they are full of vigour and life, 
and some not so high as others often prove to be the strongest, 
yea there are some whom an able man can lift in his anns, yet 
will they carry him and a woman behind him eight miles forward 
and as many back ; summer or winter they never come into a 
house, but run upon the mountains in some places in flocks, and 
if at any time in winter the storm be so great that they are straitened 
for food, they will come down from the hills, when the ebb is in 
the sea, and eat the sea- ware (as likewise do the sheep), which 
winter storm and scarcity of f^der puts them out of case, and 
bringeth them so low, that they recover not their strength till 
about St John’s mass-day, the 24th of June, when they are at 
their best • they will live to a considerable age, as twenty-six, 
twenty-eight or thirty years, and they will be good riding in 
twenty-four, especially they will be the more vigorous and live 
the longer, if they be four years old before they be put to work. 

“Those of a black colour arc judged to be the most durable, and 
the pied often prove not so good : they have been more numerous 
than they are now : the best of them are to be had in Souston 
and Eston, also they are good in Waes and Yell, these of the 
least size arc in the Northern isles of Yell and Unst. 

“ The coldness of the air, the barrenness of the mountains on 
which they feed, and their hard usage may occasion them to keep 
so little, for if big;ger horses be brought into the country, their kind 
within a little time will degenerate ; and, indeed, in the present 
case we may see the wisdom of Providence, for their way being 
deep and mossy in many places, these lighter horses come through, 
when the greater and heavier would sink down : and they leap 
over ditches very nimbly, yea up and down rugged mosses, braes 
or hillocs with heavy riders upon them, which I could not look 
upon them, but with admiration, yea, I have seen them climb 
up braes upon their knees, when otherwise they could not get the 
height overcome, so that our horses would be but little if at all 
serviceable there.’’ * 

In 1801 their manner of life is described in a Highland Society’s 
Report ® : “ The horses live in the open fields, summer and winter, 
night and day, and never get a mouthful except what they can 
gather, not even when the ground is covered with snow. At the 
season of labour they are, of consequence, miserable, lean, and 
weak ; so late as the middle of June they are little else than skin 
and bone, covered with long hair like goats, yet, even in that 
situation their spirit is astonishingly great,” 

^ A Brief Description of Orkney, Zetland, etc., Edinburgh. 1701. 

“ Publications, vol. ii., p. 7. 
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“ They wonid be more numerous/’ say» Gifiord, “ if in any way 
cared for ; but ilMsy lie out in the open fields summer and winter, 
get no food but what they can find lor themselves ; so in bad 
winters many of thm die with himger and cold. It will, no doubt, 
be wondered at by strangm that so little care is taken about 
these ^ei^ and horses wluch are so useful and h enefieial ; die 
reason whereof is, that the poor inhabitants, having used their 
utmost emleavours, csm scarce find food and shelter for their oxen 
and cows, without which they could not live ; and in hard wmters 
many of them die for want of fodder, so they have none to bestow 
on their sheep and horses, until they find more time to improve the 
land.” 

The conchtions here described, though now rather less severe, 
are substantially those in which the pony still exists in the Islands. 
They are, indeed, the only conditions of life which Shetland offers, 
and ^though the lot of the pony in his native islands is not 
luxurious, it is not found to be inconsistent with health or robust- 
ness ; indeed, he seems to thrive better even rdien he is exposed 
to severe weather conditioris than when kept indoors. 

Two facts must be kept in view in considering the development 
of the pony at this stage. The first is that in his native islands he 
was used only as a saddle and pack pony and not in harness ; for 
there were no roads in Shetland until they were constructed, after 
the potato famine of 1847, in order to afford work to relieve the 
distress which followed it ; and the formation of roads led, later 
on, to the importation or development of larger ponies, such as 
are now common in Shetland, which are better adapted for use in 
wheeled vehicles. There was thus no great advantage even in the 
earlier half of the nineteenth century in improving the draught 
qualities of the pony. 

On the other band it is equally evident from contemporary 
accounts there was not, at that time, any definite intention of 
breeding specially small ponies. The Higliland Society’s Report, 
already quoted, criticises the habit of preserving as stallions “ the 
most unpromising of the young of the species.” Larger and 
not smaller ponies were desired ; those who were interested in 
the breed regarded the decline in size with alarm ; competent 
observers reported that “ the ponies are now much smaller in size 
than they were thirty years ago, entirely owing to the fact that all 
the best and stoutest are exported, and stallions of the most puny 
size are allowed to go at large.” * 

BeginninK of Bnod Improvemoat.- The first trace of a deliber- 
ate attempt to reduce the size of the pony is found in the interest- 
ing notes made by “ The Druid,” in Field and Fern in 1865. This 
attempt was an integral part of the first recorded effort at breed 
improvement, which was made at that time by &)lonel Balfour, 
the proprietor of Shapinsay ; but on the whole there has, happily, 
been no very general attempt to exaggerate the smallness which 
is characteristic of the breed. 

It cannot, indeed, be said that any very clear idea of the im- 

^StaHsHcal Ac ount of Shetland, Section “Unst,” p. 45. By John and 
James Ingram. 1841. 
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provemeDt at the pony has been<»eratii« in the Idaods. 
moretnoeat times the lidiHence oi shows has made itadf lett, and 
on the whole with advantam ; and tiiere has been a steadily la- 
creaaiag tendency to devdop pcmies with power and weight to 
meet 13 w demands of Eng^Udi and Scottish buyers uho have Imdin 
view chiefly the demands of the coal-pits. It must be remembered 
that the pony is bred in Shetland for export rather than for home 
use. The provision of roads and the conseiiuent emplo3ntnent of 
wheeled vwides has, as already remarked, led to the use of largo* 
ponies ; and while at one time considerable use was made of 
ponies for riding and pack transport, especially for the carrying 
of peats, this has steadily dwindled, and has now in large measure 
disappeared. This state of matters makes it inevitable that the 
Shedand breeder, in so far as be is free to decide the matter, should 
endeavour to produce the pony that is required for the British 
market, which is his main outlet. This fact has, on the whole, had 
a very good effect on the development of the pony in Shetland. 

It has, no doubt, tended to encourage a t3q)e of pony in which 
quality and breeding are sacrificed to weight, bone and substance. 
But it has discouraged the “ weedy ” and weak and excessively 
small pony, and it has helped to eliminate the “ curbiness *' of 
hocks which was at one time accepted as characteristic of the 
Shetland pony. 

The Londonderry Stud.— This tendency was enormously de- 
veloped by the establishment, in 1870, by the Marquis of London- 
derry, of the Londonderry Stud in the islands of Bressay and Noss. 
This stud, during the thirty years of its work, ending in its dis- 
persal in 1899, set the standard which governed show-yard 
decisions for many years and still continues to influence them. 

The Stud was founded in order to provide ponies for its owner’s 
coal pits, and its standard was always governed by this object. 
It has very generally been stated that its aim in pony-breeding 
was the production of as much weight as could be developed, as 
near the ground as possible ; and this fonnula, in itself no bad 
description of one of the characteristics of a good pit pony, sum- 
marises fairly well the pure Londonderry type in its extreme 
development. 

The Londonderry Stud rendered incalculable service to the 
Shetland pony breed by eliminating feeble and weedy animals, 
defective hocks and unsoundness generally. Its weakness lav in 
its concentrating too much attention on the qualities desirable in 
a pit pony and neglecting the qualities essential for other uses — 
the shoulder, wither and genial quality required for a saddle 
pony — and more generally m sacrificing activity to mere bulk and 
weight. It also tended to limit the colours of Shetland ponies. 
Its main lines of breeding excluded all colours except black, brown 
and occasionally bay ; and, while it may be true that the best 
ponies are now generally of these colours it must be kept in view 
that other colours — grey, roan, dun and chestnut — are prevalent 
in Shetland, are found in very good ponies, and should not be 
excluded from the breed. Mr R. W. K. Mackenzie l\as recently 
been engaged in reviving the dappled grey pony with dark blue 
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hoofs and has produced a strdn of an interesting and distinctive 
type. 

In its main outlines, however, the Shetland pony, as we have it 
now, is the pony as it was created by sdection and inbreeding in 
the Londonderry Stud ; and the present-day breeder cannot afford 
to neglect, as me principal foundation of his work, the London- 
d«Ty strains with the security which they give for soimdness, 
stamina and the lOceUbood of continuity in breeding results. At 
the same time he ought not to n^lect to seek elsewhere for ponies 
of evidently pure breeding which excel in those respects in which 
the Londonderry ponies are defective. The chief of their defects is 
a tendency to exaggerate stoutness into an rmsightly stumpiness, 
carrying with it shortness of neck, roundness of withers, and 
large, low-carried heads. These characteristics do not merely 
involve a loss of symmetry and a dwarfish appearance. They 
also lead to a lack of activity. In point of fact, many of tte 
Londonderry ponies are sluggish and imsightly walkers, lacking 
the stride and freedom of gait which every good horse should 
possess, and the introduction of crosses from Island ponies ex- 
celling in this respect is calculated to improve the breed. 

If the Londonderry Stud has been the chief formative influence 
in the production of the present-day pony, the foundation of the 
Londonderry Stud was the black horse “ Jack ” (16), purchased 
as a three-year-old colt by Lord Lcmdonder^ in 1874, since he 
was the sire or grandsire of almost all the stallions bred from in the 
Stud, as well as of more than half of the mares recorded as bdonging 
"to it. Of the 490 foals entered in the Shetland Pony Stud Book as 
the produce of the Stud, 248 are by Jack and three of his sons, and 
168 by eight of his grandsons, while only 46 are by sires wholly 
unrelated to him. On the female side, out of 125 mares entered in 
the Stud Book as the Londonderry breeding stock, 76 are by Jack 
{md his three sons, and 10 are by his grandsons. The degree of 
inbreeding which this concentration entails is such as to entitle 
us almost to say that the present-day pony, in its principal de- 
velopment, is the “Jack” pony; this fact makes it the more 
resettable that we have no record of Jack’s origin and no full de- 
scription of his appearance. He was a black horse, 40 inches high. 
The only portrait of him which exists depicts him as a short- 
backed, close-coupled horse, strong in bone and combining scat 
substance with a bold and upright carriage. His great prepotency 
as a sire suggests that, like so many Shetland ponies, he was 
dosely inbr^. His robust vigour is attested by the fact that, 
living to the age of thirty, he was at Stud to the end of his life. 
Among his most famous sons were Odin (sire of Thor and other 
well-known ponies), Laird of Noss (sire of Harold, Duncan and 
Hector), and Lord of the Isles (sire of Multum in Parvo). . 

The only other important element in the Londonderry Stud was 
•that which was contributed by the horse Prince of Thule. This 
pony, a seal brown in ceflour, 36 inches high, was the only sire un- 
connected with Jack which exercised any considerable influence 
on the Londonderry Stud. He was a pony of very fine quality, 
with a thoroughbred head and very bold and prominent eyes, 
-short-backed, with ratjier drooping quarters, strong-boned and 
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With lacge jeimts. "He is the source — probably the only souroe — 
among Londonderry sires of whatever elemmts in the modem 
pony r^resent the Oriental tyj)e, and animals derived from his 
stodc oner the best hope of ftnmng within the Londonderry strains 
breeding material to correct the defects of the descendants of Jack* 
The famous horse Multum in Parvo, and the well-known mare 
Boadicea represent this influence at its best. 

The Modern Pony. - The Shetland pony continues, in his modern 
development, to be marked out by his small size. The Stud Book 
limits the size of ponies for r^stration to 42 inches, and it 
is probably not advisable to modify this restriction, since 
an increase above this limit would alter a fundamental breed 
characteristic. At the same time it must be pointed out that 
present show-yard tendencies are proceeding dangerously to an 
opposite extreme. The breed in the show-yard becomes pro- 
gressively smaller ; animals approaching 40 inches in height are 
sedulously discouraged ; and favom is often shown even to those 
less than 34 inches. Now, while it is quite tiue that there have 
been admirable ponies of 34 inches and even smaller heights, there 
are serious objections to a general tendency to aim at producing 
them. The fundamental obj ection is that they are useless, and that 
to aim at the production of animals which are useless is to level 
the deadliest of all blows at the breed to \>diich they belong. No 
race of horses will continue to be bred if its members, when they 
miss show-yard honours, ar e without a function and a value, and 
those who disregard a commercial criticism of this kind, however 
enthusiastic they may be, are the worst enemies of the breed. 
Now the fact is that there is not and never has been a commercial 
demand — as distinct from a curiosity demand — for these, exces- 
sively small ponies, and the reason is that they are not useful. 
They are not, if they are reasonably well-proportioned, likely to 
have the weight and substance that will fit them to draw loads : 
and they are of necessity too short in the arm to make good riding 
ponies, since the cannon bone cannot be indefinitely shortened. 
They will never compete in the market with animals built on 
a more useful scale. 

But further, the exce&,sive reduction of size that is now en- 
couraged is not, on the whole, compatible with the highest sym- 
metry, since that very shortening of the arm, which has just li^ii 
referred to, is an essentially dwamsh characteristic and makes the 
pony more or less of a freak. A Shetland pony ought to be as 
sjnnmetrical as a good hunter or Clydesdale ; and in order to bring 
about this result generally the pony should be bred as nearly as 
may be at his “ natural ” height — the height at which he will 
most generally attain his pre^r symmetry. This is not, in point 
of fact, the least height to which he can safely be reduced. It will 
be found generally by an examination of the records of the best 
specimens of the breed that a large proportion of them have been 
of a mean height of about 38 inches, and that few usefvil breeding 
animals have been below 36 or 37 inches, just as few have been 
over 30- or 40. Ponies outside a range of sizes from 36 to 40 
inches should be discouraged in the show-ring, imless they are 
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Otherwise of great merit ; aod those below the lower linut, ia 
particular, should be r^arded with extteme suspLiun . 

Another of the earliest marked characteristics of the Shetland 
TOny in his native islands should also be carefully safeguarded 
by the present>day custodians of the breed. The “ mettle past 
bwef ” that early travelers saw is the hall-mark of robustness 
and hardihood, and when the pony loses these he ceases to be him- 
self. He has his quiet times and he can learn the most profound 
sedateness, but he must be full of i^irit and vitality, and this is a 
quality that must be guarded with constant vigilance in the case 
of an inbred animal, specially when anything is done to relax the 
severity of the conditions under which it lives. A soft, sluggish 
or lethargic mien is the first warning of danger, and shouldnot 
be disregarded. Soundness is, of course, essential in the Shetland 


Mny, it is rarely lacking — bone defects being almost unknown. 

But spirit and vitauty are not less essential. 


The Points of the Shetland Pony. - It may be permissible to re- 
print here a general de.«cription of the points of the Shetland pony, 
published a few years ago : 

“The general S3anmetry of all good horses is very much the 
same; and the Shetland pony is no exception. But, in particular, 
he should be deep through the heart, short and strong in the back, 
well ribbed up, and well sprung in barrel. The shoulders should 
be long and well sloped, showing sharp and distinct withers. The 
quarters should be broad and long, and well filled up, with the tail 
set high and carried gaily. The neck should be long, well arched, 
and powerful, fine at the gullet, and carrying the head high and 
well forward.” 

Perhaps in no point is the present-day Shetland pony so often 
defective as in shoulder. Many of the most substantial and 
characteristic ponies of the “ Londonderry ” strain are short and 
straight in shoulder and wholly lacking in withers. Such ponies 
as these may be useful in the coal-pits, but they are useless above 
ground. They can never be really fine and active movers ; and 
they can never be — what the Shetland pony ought to be — the 
child’s riding-pony. Shoulders and withers that wul hold a saddle 
should be regarded as a sine qua non of a really good pony. In 
this respect much yet remains to be done in the improvement of 
the breed. In other directions great advance has been made and 
long backs, flat sides and short and drooping quarters are less in 
evidmee eve^ year. The general style and symmetry of the pony 
are steady improving. 

Nothing in the proportion of a pony more affects his appearance 
than the size, form and carriage of his head. Undoubtemy many 
of the most massive and powerful of present-day Shetland ponies 
are disfigured by heads which are not merely out of proportion to 
their size but which are also carried much too low. This last 
defect commonly arises from and goes with defective shoulders ; 
but, from whatever cause it proceeds, it must be regarded as a 
most serious blemish, fatal alike to the appearance of the pony and 
to his safety and plea^toess as a mount. To eliminate it from 
the breed without sacrificing the substance and power with which 
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it is often assodated may be a matter Of skill, time and patience, 
but breeders ou^t not to be satisfied until ‘^is object nas been 
attained. 

The head itself should be small and short, wide across the fore* 
head, rdativdy long from ear to eye, with a muzzle short and fine 
and somewhat hollowed, or almost “ didied,” immediatdy bdow 
the eyes, which should be large, full and prominent, lookmg wdl 
forward, so as to be dearly seen from in front. “ Ringle ” or 
“ wall ” eyes are a serious though not a common defect, and should 
be discouraged. The ears shomd be small and erect, wide set,' but 
pointing well forward, the nostrils wide and open. The shape and 
carriage of the head are even more important than its size. 

It is perhaps in limbs and joints that the modem pony marks 
the largest advance upon his unimproved Island forefathers. 
Reference has already been made to the apparent “ curbiness ” of 
the hocks of many Island ponies. This is a defect that has very 
largdy been bred out of the Londonderry strain, in which good 
joints, and particularly good hocks, have, with occasional excep- 
tions, no doubt, become wdl established. Strong and muscular 
limbs should characterise the Shetland pony — long and powerful 
forearms and thighs, large, low-set knees and hocks, flat and clean 
bone below them, and fairly long pasterns. A common fault in 
some strains is lack of muscle in the second thighs, which is often 
so exaggerated that the pony hais the appearance of having a deep 
hollow behind the thigh instead of an easy line from the quarters 
to the hocks. 

On the whole, the feet of the Shetland pony are good — ^large, 
round and open, of fairly hard and very sound texture. Occasion- 
ally, however, narrow and contracted feet are found, and these 
should be regarded as a serious defect. 

The coat of the pony is one of its most familiar and character- 
istic peculiarities, consisting as it does of fine thick fur below and 
an outer covering of longer and harder hair growing through it. 
Any weakness of coat is a serious fault, not only as being a depar- 
ture from a deep-rooted characteristic of the breed, but sdso on the 
most practical grounds. No better protection could be imagined 
against wind and rain than the thick undercoat, waterproof^ by 
the outer hair, from whose damped locks the water drips along the 
pony’s sides, while the under parts of the body remain dry and 
wann. In' summer the shaggy coat, falling off in ragged masses, 
is replaced by a sleek and fine hair. At all seasons the tail, mane 
and forelock are as picturesque as they are useful in protecting 
the pony against weather and flies. They should be abundant, 
the hair strong in texture and straight, falling flat, and, like ^e 
foot hair, free from any tendency to curl. It is an interesti^ 
characteristic of the Shetland pony that many animals shed in 
autumn the upper lock of the tail in such a way as to look as 
though the hair had been scrubbed off, although on actual ex- 
amination it will be found that the hair is cast from the root and 
grows in again. A similar appearance is undoubtedly represented 
m prehistoric horse portraits. 

All colours are permissible in the Shetland pony, although black 
and dark brown are now most common and are preferred in the 
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Islands by the <dde$t tmdittons^.which^ssociate piebald and skew- 
bald colours with softness of temper and with a ^rqi^ susj^on of 
Norw^an ctoss. White markiws in ponies other than {nebalds 
and ^wbalds are an undeniable blatni^. paiticolarly if they 
take the form of white stockings and the accomnanying white 
hoofs. Dun, grey, roan and dappled grey are g^xxl odours which 
should not be allowed to die out ; the dappled grey should have 
blue hoofs. 

Action is increasingly r^^arded, and ti^tly so, by judges in the 
show-yard, and it is of the utmost importance in practice. It 
should, of course, be perfectly true and straight : dishing, strad- 
dling and wide hock action are glaring faults. But action should 
also be vigorous, light and springy, not showing the roundness 
that often disfigures hackney gait, but with forelegs well thrown 
forward from the shoulder both in walking and in trotting, while 
knees, pasterns and hocks are freely and powerfully flex^. It 
must be admitted that in many Shetland ponies activity has been 
unduly sacrificed to abnormal shortness of limb. This is a point 
which demands careful attention, and it may be worth while to 
note that the ponies in the Islands are, as a rme, singularly active, 
as indeed the conditions of their existence require that they 
should be. 

In one other respect modem show standards and conditions 
threaten rather to impair than to improve the breed. The ap- 
pearance of the pony in the Islands ahnost invariably suggests 
a strong and vigorous frame ; in the show-yard there are few 
ponies whose appearance suggests any frame at aU. This is, 
no doubt, greatly aggravated by the extreme and excessive fat- 
ness of most ponies in the ring, but it points to a real defect also. 
Every good horse ought to suggest to the imagination the general 
structure of his bony framework, and it ought scarcely to be 
possible to conceal this by any reasonable degree of condition, or 
to bring about in a horse 'a general appearance of bonelessness 
such as might be proper to the carcase of a perfectly fattened 
Aberdeen-ZSigus bullock. Partly from the practice of showing 
ponies much too fat, and partly also from the fact that breeders 
have neglected to seek for strength of frame as distinct from mere 
thickness of bones, the Shetiand pony in the show-yard has under- 
gone some little deterioration in this respect. It should not be 
forgotten by breeders or judges that a pony whose shoulders, hips 
and stifles are not prominent in his appearance is either defective 
in structure or very improperly overfed.” ^ 

The Pony as a Farm Animal.— The pony has always been an 
increasing source of revenue to the Shetland crofter. In 1845 
the Statistical Accoimt values ponies at from £1, 10s. to 
Twenty years later " The Druid” estimates the value of hors& pomes 
at £7 and of mares at £5. In 1871 Cowie states these values at 
£8 to £10 and at £$ respectively. In the year 1913 good stallions 
easily commanded prices over £20 for pit work, and at this price, 
in view of their small cost of production, ponies must have been a 
very profitable class of stock. During the. war Shetland ponies — 

* Douglas, The Shetland Pony, pp. 70 ff. Blackwood, Edinburgh. 1913. 
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alone among horsea^edined in value and became aknoist unsnie^ 
able ; but donand for them revived immedintely after the Artnii* 
tice, partly on account of the lack of Russian ponies lor pit 
ai») at the present moment any useful horse-pony not less than 
ten hands high, over three years old, is w«rth from £30 upwards. 

No animm is more easily reared than the Shetland pony. The 
mares ought, indeed, to ha\'e reasonably good grasinig while their 
foals are dependent on them. But at oflier seasons of the year 
even they are unexacting, and other jx>nies re<}nire nothing more 
than hill grazing of the roughest kind, except in the case or foals, 
which, after they are weaned, between October and December, 
ought to receive a little hay and bruised oats till spring. All 
ponies should have a little rough hay when snow is on the ground. 

The mares breed practically as a wild herd. The stallion should 
run loose with his herd of mares, from the beginning of June for 
about three months, so that the foals may be born from May on- 
wards and be weaned in time to allow their mothers four or five 
months’ respite before foaling begins again. 

Each spring the foals of the previous year maybe put to graze 
with the two and three year old ponies of the same sex. At three 
years old fillies may, if desired, be put to the stud, and colts are 
available for breaking and work. The coal-pits absorb a consider- 
able number of strong stallions, while others are used as children’s 
riding-ponies, work for which they are admirably fitted by their 
singular docility and sweetness of temper. There appears, on the 
whole, to be a considerable field for the employment of the smallest 
and not the least attractive member of the equine race. 


COMMON WEEDS.‘ 

William G. Smith, B.Sc., Ph.D. 

Edinburgh and East of Scotland College of Agriculture. 

V. — Weed Control. 

Weed control is simpler for annuals than for perennials. If the 
seedlings of annuals or young perennials are well buried thej h.ive 
little power of recovery, and as their root-system is mainly near 
the surface the plants can be uprooted and left to wither. Per- 
ennial weeds are less easy to bury or to uproot, and often require 
special methods, which will be indicated later when these weeds are 
described. For annuals the ideal to aim at is the prevention of 
seeding, then the destruction of seedlings, but the problem is how 
to fit the necessary operations into the details of crop manage- 
ment. 

Prevention of DisseminatioB.— Most of the weed-plants that 
appear in a field have come from seeds or underground parts 
already in the soil. The natural agencies for seed dispersal bring 
few weeds to the land compared with the various modes of dis- 
semination brought about by man. There must always be some 

* This is the third instalment of this article, which will be followed by articles 
de.tling with other farm pests 
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500^1 Wown J>y wind m carried in variow ways by birds and other 
afifaruds* and tl£e ridt from these is increased where weeds ate 
allowed to seed in the neighbonrhood, but the great centre for seed 
dispersal is the fann>steading. As already indicated (Jan. 1921, 
p. 14). the main sources are farmyard manure, thr^iing-mill 
scrediings, hay-loft sweepings and impurities in seed used for 
sowing. The large amount of transport on a farm gives ample 
opportunity for seed di^rsal from farm-buildings to the field, and 
even from field to field. 

(a) Farmyard manure that is well rotted contains the least 
number of living weed seeds, but numerous observations prove 
that the oldest manure may still carry them. Weeds like fat-hen, 
knotgrass and chickweed quickly spring up where there has been 
a “ muck-heap ” in a field, and where they must have undergone 
prolonged fermentation. How the newer manure can be disposed 
of win depend on the cropping of the farm. If it cannot be left to 
rot, then the safest crop to apply it to is old grass, because there 
the ground is covered with herbage, and there is not so much room 
for seedlings. There is also the chance that grazing will keep the 
seedlings from flowering. The next option is a root crop, but as 
this is intended to allow the land to be cleaned, then the fewer new 
weeds the better. If, however, the suspected manure were put on 
definite drills, more frequent working of that part could be done. 
Tlie same extra cultivation should be given where there has been 
a " midden ” in the field. 

(b) Threshing-mill screenings, and sweepings from hay lofts 
and stackyards, contain so maiw weeds that their disp(»al is not 
easy. Poultry may take their share, but many weeds still remain. 
Much of this stuff finds its way into the manure yard, but as there 
is no certainty that the seeds will be killed, this does not seem 
advisable. The ideal plan* would be to bum all screenings and 
sweepii^s, but, as a rule, the equipment of a farm does not include 
a suitable furnace. There could, however, be a special “dump,” 
and as this would not be large, it could receive special attention 
from time to time. Some could be burned, if the “ dump ” were 
in a safe pla^, the rest being left to natural fermentation and 
heatii^. Destruction would be assisted by a liberal dressing of 
Ihne or gas lime. This heap would require to be turned occasion- 
ally to prevent it becoming a breeding ground for more weeds. 
The manurial value of the “ dump ” after rotting shoidd be con- 
siderable, because weed seeds contain nitrogenous substances and 
oil, often in considerable quantity. 

(c) At first sight the small proportion of weed-seeds occurring 
as irapurities in grain or other seeds sown on the farm may appear 
to be of no consequence. What one per cent, of impurity lUeans in 
actual numbers has been shown for several common weeds in an 
earlier volume of this Journal (vol. i., p. 191, April 1918). One 
per cent, by weight of geranium in white clover means about 3750 
se^ in every pound of clover ; i per cent, sheep’s sorrel is 12,600 
seeds per lb., and l per cent. Agrosti& is 40,500. The same source, 
the Sottish S^-testi^ Station, has sillied for use here the 
foHowing details referring to well-known varieties of white oats 
sent for reports. The total for each column is the number of seed 
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inopurities actua% found in each sample, but fix conuNuiBott ilwse 
have been raised to the number per lb. The weeds sue 

arranged in the order followed in jM^evious pages, except w^ pats. 


Sample. 

I 

II 


IV 

V 

VI 

VII ' 

Wild Oats 

I 


38 

50 




Charlock 

... 

5 

25 


52 

438 

4^ 

Runch 

2 

3 


32 

7 

• « » 

... 

Com Marigold 

... 




13 

... 

... 

Spurrey ... 

> 

1 

I 

*3 

49 

... 

4 

Knotgrass... 

Redshank ... 

... 


1 1 

2 

224 

I 

13 

80 

2 

4 

Bindweed . 

5 

49 

6 1 

14 

39 

4 

81 

Hemp Nettle 




25 

7 


4 

Fumitory .. 

... 

... 

1 1 

... 

J 5 


9 

Corn Pansy 

... . 


... 1 

... 

2 

... 

30 

White Goosefoot .. 

1 

••• 1 

... 1 

... 

218 

... 

18 

Fat-hen (Orache) 

1 

2 

1 


75 

43 

111 

Other Weeds 

3 i 

3 

1 . 

9 


II 

35 

Black Oat, Harley, etc. ... 

5 

27 

23 I 

4 

... 

4 


R>egiass 

5 

... I 

20 

... i 

I 

... 

... 

Total in sample . . 

38 

100 

123 ' 

1 

373 

491 1 

579 

778 

„ in I lb 

68 

105 j 

207 

437 

1 

827 1 

686 

889 


If oats are sown at 6 bushels, of 43 lbs. per bushel, that is about 
250 lbs. per acre ; then 100 weeds per lb. means 25,000 weed seeds 
per acre. The higher figure , nearly 900 seeds per lb., means about 
a quarter million weed seeds per acre, or i we^ seed for every 12 
oat grains, if the number of grains per acre be taken at three 
millions. A glance at the names of the weeds will show that the 
seeds are all from vigorous annuals found on most farms, and it 
may be assumed that a large proportion of the weed seeds would 
give rise to seedlings if sown. 

Destruction of Weeds by Ploughing.— The general turning 
over of the land between harvest and sowing time clears away all 
anmiaJs except for seeds in the soil. To keep the land clean most 
of the year requires the ordinary field implements, used in the 
right way and at the right time. So far as weeds are concerned, 
early ploughing is to be recommended. There is a tendency to 
leave the hmd for root crops too long, so that precocious weeds 
flower and seed in the early months of the year. W^e any field 
ne^ cleaning, every effort should be made to turn it over early. 
If the weed growth is strong and branching, as with knotgrass 
and yellow weed, a prelimina^ harrowing and burning might be 
considered. Deep ploughing is better than shallow, as it ensures 
a deeper burial of the surface growth, while it also brings up the 
roots of deeper weeds. The following example is on record. 
Part of a weedy field was plo^hed about 5i inches deep, another 
part 12 inches. In a short time the shallow-ploughed soil b^an 
to show green growth, whereas the deeply-ploughed part remained 
longer bUick. In April a weed-count was made, which showed 58 
weeds per square yard on shallow, as against 5 per square yard on 
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The Heaviest Yield of Wheat 
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90 BUSHELS 


GROWN BY 


Mr. JOHN EWING, Clashmahen Farm, STRANRAER. 


VARIETY: 


WEBBS “STANDARD RED” 

The Most Popular Wheat in Cultivation. 

I WEBBS’ SEED COEN CATALOGUE (Ready Sept.) POST FREE. i 
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Cabbage plants. 
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Qcmiiox mam. 


plovil^Mxi* ( pp pwa d* Ttw stffteuMooe 0t ww duxuig 
aft ofiHli laiikter aittf eaiiv ploagkuig is aa diaadpir&ntapi, becaase 
tiMBy win all be desittOTett by the kter cidtivatim beSese aowiqg, 
gwMmBy befoie any weeds have tinae to Mamr. The kte-aewB 
tiMi^ Grop tlms omrs a good o|ifM>rtuaky against weeds. The 
fibhowing of bad is not oftm seen now, bnt ia excefitiosid eases it 
may be used, more e^;>ecially to dean out deep-rooted feteanial 
we^. Fallowing is of no use uidess the is thopoaghly 
.wodced, so that w>ch generation of new plants is destroyed wldfe 
stiB youi^ and tender. 

Ctoaning ot land nndar firap.— The ceswds ofier oppor- 
tunity for deasiang land than do root crops. The earlier sowhag 
means that fewer weeds are kiUed, and as the land is soon covered 
operations are limited. Yet in a vigorous can^paign against weeds, 
cmtivation may be carried on till the cereals aoe about six iaehes 
high. With dritted com it is possible to stir the soil wkh' fine- 
toothed cultivators, such as the American weeder^ and the p(^y 
IdUer.* Autumn-sown wheat requires some attention m spring 
because weeds, such as speedwell or mother of wheat, weed grassy, 
and deavers,* can grow during the winter when the groui^ is iU- 
covered by the young wheat. 

The advantages m root-crops in suppressing weeds are too well 
known to ireed r^tition. The thorough working of the soil for 
turnip till late in the season is all in the right direction. The 
Continental method of cultivating su^ beet entails deep cultivau- 
tien and frequent hoeing, but the dbaning of the land lasts for 
several years. In the case of potatoes, the following effective 
method is now fairly conomon ; two or three weeks after planti^, 
the first drills are luurowed down, and the soil between the drills 
is deeply worked with a grubber ; new driBs are moulded up* 
sometimes to be flattened out again before making up the finM 
drUls. Later cultivation between the drills, earing up, and 
hand-hoeing between the plants completes a fairfy thorough 
campaign, especially if carried on till the leafy tops are dense 
enough to shade the ground and any later weeds that appear. 
Tte weak spot in potato cultivation comes later in the year. This 
is recognised by eariy potato growers, who, uddiin a few days of 
clearing the crop, sow out a catch crop of ry^irass, rape, barley or 
oats. The advantage gained in keeping down weeds is just as 
great as any direct financial return from the catch crop, and the 
kter grazing off with sheep is a good check to most weeds preparing 
to flower. The second early potatoes with haulms that die dbwn 
early offer a long period of weather favourable for the growth of 
we^. As a rule nothing is done, nor is it always easy, but it is a 
great chance for annual weeds to mature seeds, and it offers an 
opening for the enterprising weed-killer. Wheat often follows 
potatoes, and the prevatence of certain weeds in wheat, in spring, 
has already been pointed out. 

Smother crops, such as tares, vetches, peas, oats and rape are 
intended to cover the hnd so closely that few weeds can liv** 

‘ Illustrated in Farm Weeds of Canada, 1909. 

* Illustrated in Common Weeds of the Farm, H. C. Long, p. 35. 

• See Weeds of Farm Land, W. E Brenchle;f, p. 174, etc. 
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bene»t!ith^. Asarute^yafegrowilm^iedalcases.sochasoQ 
cleared maftiue heaps, potato pits, or otber mtich-^iisttii^bed 
wlieTe weeds are liki^ to flourish. If vigoioas and qtdck-^wing 
jdiaats are used and sown thickly, they are gener^y effective. 
Tliicjdy>6ovm grasses and clover act to some extent as smother 
cro^, especial^ a mixture of Italian ryegrass and clover or clover 
alone, i&t one year’s hay. 

BSeet of Botationt on Orowfb of Weeds.— The results of 
growing the same crop for years have been obs«ved at Rotham- 
sted. The field Where wheat has been grown for seventy-five 
years is infested with black bent-grass, the barley field with 
sow-thisffe, whereas the continuous “ roots ” field carries few 
weeds. The newer work at Rothamsted has shown an interestiig 
relation between certain weeds and particular crops.^ This 
suggests the possibility of checking some noxious weeds by chang- 
ing the rotation. How it is to be done must depend on the kind 
of farm, but the following are suggestions: the shortening or 
lengthening of the grass break, or the time between grass and 
grass ; two root-crops in succession ; or potatoes on the turnip 
break, or turnips instead of potatoes on a “ potato farm.” 

Chemicals as Weed E[illers.— (i) Copper sulphate has been tested 
extensively. The usual rate is 4 or 5 lbs. in each 10 gallons of 
water (4 or 5 per cent, solution) applied at the rate of 40 gallons 
per acre ; 50 gallons of 3 per cent, solution has also been found 
effective. The sprayer consists of a force pump, a tank or barrd, 
and a set of nozdes capable of throwing a fine misty spray down- 
wards. The most favourable weather conditions are a calm day, 
to ensure even spraying, followed by sunshine and dry air; the 
result is that the plants turn black in a few days. The following 
seems a fair statement by a pioneer of charlock spraying,^ and has 
been confirmed by later experience : 

(a) Charlock can be destroyed in growing com crops, without 

permanent injury to the latter, by spraying with fifty 
gallons of 3 per cent, solution of pure sulphate of copper 
per acre. 

(b) Generally the corn crops are much improved and give a 

better yield where charlock is destroyed, and young grass 
.seeds and clover in the com remain uninjured. 

(c) Spraying early when the weed is young and in soft fibre is 

more successful. 

(d) Larger sprayers are more successful than the smaller. 

(e) The profit of the operation is diminished in proportion to 

the delay which occurs after the charlock is in the most 
suitable condition. 

(/) The increased yield of com leaves a profit after all the 
expenses of spraying have been defrayed, and the annual 
value of the land will increase. Charlock and mnch are 
destroyed if not too dense. Spurrey and redshank are 
more resistant and require stronger solutions. Poj^y 
requires two sprayings. Several othej; weeds are 

*’ W. E. Brenchley, Weeds of the Farm, chap. x. 

• G. F. Strawson, Standard Fungicides in Agriculture, 1903, 
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damaged enough to inta^ere with flowering. G>m and 
dovan are generally damaged, but renewed growth 
follows from new leaves. 

(a) Iron sidphate may be used if it is chea{)er than copper 
sulphate. Forty gallons of y per cent. lbs. in each lo gaUons 
water) have been found to kill charlock m oats, but strengths up 
to 15 per cent, have been used, and damage poppies and butter- 
cups. The spraying and weather conditions should be the same 
as for copper sulphate. 

(3) Dry sprays of finely-ground kainit (6 to 12 cwts. per acre), 
and calcium cyanamide (60 to 100 lbs. per acre) have been found 
.seriously to check the growth of charlock, runch, and other weeds. 
A better result was obtained on plants wet with dew. If further 
experiments should confirm these results, it is a recommendation 
that these substances are plant manures. 

(4) Some weeds (e.g., sheep’s sorrel, sorrel, spurrey, com 
marigold and red shardc) are indicators that land is d^cient 
in lime. Recent experiments at Rothamsted show that both 
sorrels actually grew stronger with abundant lime than with little 
or no lime. This indicates that the above weeds are not neces^ily 
lime-shy, but on soils poor in lime they can endure the conditions 
better than most weeds. On land richer in lime or basic sub- 
stances, other weeds grow stronger and take first place. As soils 
poor in lime are generally acid, and do not have the highest 
fertility, the presence of the above weeds should be taken as a hint 
that lime or some basic manure is needed, partly to remove the 
weeds, but mainly to improve the fertility for useful crops. The 
amount of lime necessary to suppress spurrey and sorrel quickly, 
as found by experiment, is too high for successful crop-growing, 
hence liming should be begun gradually and continued through 
several rotations. 

Treatment of Hedge-Bottoms and Field Margins.— One method 
is to turn these over regularly so as to destroy all plants, but as 
annual weeds soon appear again, the process will require to be 
repeated several times a yean The other method, which has 
I)oints in its favour, is to leave the herbage that cannot be reached 
by the plough. If let alone, this will consist almost entirely of 
perennial grasses and weeds that flower once a year, or at most 
twice. Cleaning operations will consist in cutting before flower- 
ing, about June, and where possible drying and burning the 
herbage. Another cutting later would dispose of late flowers, and 
any extension of the hedge-plants into the field by runners would 
be checked each time the plough was used. 

Treatment of Perennial Weeds. — ^The general treatment in 
mass suitable for annuals does not always apply to perennial weeds 
that have passed the seedling stage. The adult plants last for 
years, and have special devices for growth and propagation, and 
on the nature of these depends the line of treatment. Special 
methods will be given later along with descriptions of some common 
perennial weeds, but some general measures may be indicated 
here. 

Tlie outstanding feature of perennials is that there is a supply 
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of wii^ sUoots vrl4ch ke^ the plant neea dtiriiil or tteie 
are winter buds that throw up new shoots hi qmng* Twso bhds 
may be found in a close tidt or mat, sonoethnes at the top of a 
tUck tap’Toot (dandelion and dock), or they may arise on cre^ 



lie;. 14 — PLANTS COMMON IN TRODDEN PLACBS. 

(A ) Broad-leaved Plantain {Planiago tmjor) ; (B) Silverweed {Potentilia anserim ) ; 
(C) Rough-stalked Meadow-grass (Poa trivialis). 

{Weeds of Farm Land, W. E. Brenchley.) 

ing runners or suckers (Fig 14). In devising methods of treat- 
ment, it. is important to observe the position of the winter buds, 
because the plant may be propagated much more from them than 




iPMn IDe foilowr^ gr<M3|)is iikdit^ most of tho coin»i(^er 

(a) weeds wi^ no ranners or vot^ ^iort ones.“^Tbe 
jdoat conaiats of a crown beadn^ leaves and buds, white undeaf* 
gKKUid aunaeiotts fibrous roots atfse from a short rootstock (Fig. 
14 — Flantaia). Some example^ are daisy, yellow ragwort, hard* 
heads and buttercups (except the creepmg butterc^). The 
biennial jmear-tbistle is a jdant of this kind, which mws lai]ge 
rosettes of leaves <Hie year, fiowers the foUowing year, then dies 
away, wha?eas the smaller-headed field thistle is a true perennial, 
with numerous wide-spreading underground stems and roots. 
These tufted weeds are uprooted during cleaning operations on 
arable land, and they dry up and die if completely turned out of 
tlra soil. Grassland is more favourable to them because it is less 
disturbed, and unless there is a strong growth of grasses and clovers 
these weeds may become established. Grazing checks the tufted 
weeds, esjpecially at times when the pastures are closely eaten 
down. Sheep nibble closely into the crowns of ragwort, spear- 
thistle, plantains, hard-heads, and ox-eye daisy, hence these are 
not so common in sheep pastures as where cattk graze alone. 

(b) TuJUd weeds with deep rootstocks, such as dock, dande- 
lion and sorrel. — ^The buds are buried deeper in the soil than in 
the previous group, and if the crown is simply bitten over by 
grazing, or cut by shallow spuddii^, the result is a dozen or more of 
new crovms. Complete treatment means thorough turning out of 
the rootstocks, either by deep spudding or by | 5 oughing or deep 
cultivation. Unless the weather is dry when the crowns are 
turned out there is considerable risk of them rooting ^ain because 
the fleshy rootstocks take some time to dry, and then it is advisable 
to collect and cart them off the land. 

(cj Tufted weeds with runners. — Creeping buttercups and 
silver-weed (Fig. 14, B) spread entirely by surface runners that root 
at the nodes and form new plants. Creq)ing bent or florin grass 
and rough-stalked meadow grass (Fig. 14, C) throw out numerous 
surface shoots and in arable land may become weeds. Sheep’s 
sorrel and self-heal have surface runners as well as underground 
suckers. The surface-rooting habit of these weeds renders them 
fairly easy to uproot in arable land, hence they are usually found 
maimy about gates and round the edges of a field. In grassland 
they may become abundant, more so with cattle than with sheep- 
grazing ; where too abundant they generally indicate impoverish- 
ment and the need of ploughing up, followed by cropping to 
increase fertility. 

(d) Creeping weeds wUh deep underground parts. — This group 
includes the most obstinate weeds of the farm, e.g., coltsfoot, 
creephtg thistle, creeping sow-thistle, field convolv^us,* bishop- 
weed. field mint, couch grasses, horsetail, and bracken. The parts 
bearii^ buds are often deep in the soil, and the creeping under- 
ground stems are rather thin and brittle, so that, duiii^ cleaning 
operations on arable land, fragments are left in the soil ready to 
IModuce more shoots. Eradicadcm needs thorough ploughing and 
deep stilting to break up the old^ plants and brii% than to the 
surhu:e for harrowing. Shallow ploughing fails to do this, and the 
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creisping stems can be seen, below the {dough sole, lying quite bn- 
harmed. After the first ploughing and harrowing, frequent 
cultivation is required, as in root crops, to dislodge growing 
fragments from the broken-Up plants. Some of mese weeds 
(coltsfoot, sow-thistle, fidd convolvulus, field mint and couch grass) 
ate rarely seen in quantity in old grassland, hence they may be 
suppressed by putting the land under grass for a time, provide a 
strong growUi of grasses and clovers is maintained. On the other 
hand, field thistle, nettle and bracken are favoured by grassland, 
unless kept down by repeated mowing, say three times a year, to 
prevent flowering and to starve the undei^rormd parts. 


THE GRADING OR CLASSIFICATION OF 

MILK. 

Wilfred Btjckley, C.B.E., Chairman of the Council 
of the National Clean Milk Society. 

Milk, as it reaches the consumer, varies in its chemical composition 
and in its hygienic quality. Upon these two factors depend the 
actual value of milk to the consumer and, to a certain extent, the 
cost to the producer and to the distributor. It is to the mutual 
interest of the buyer and the seller {i.e., the consmner, the pro- 
ducer and the distributor) that there should be some means 
whereby its relative value can be recognised, as is the case with 
almost all other commodities, or, in other words, that milk should 
be graded or classified by some reliable body or authority that 
commands the confidence of both parties to the transaction. 


Relative Values of Iffilk.. — ^The grading or the classification of 
milk implies that milk as it is offered for sale to the consumer 
should be so described that the purchaser may know exactly what 
kind of milk he is actually getting ; as has already been said, the 
value of milk depends on two separate factors — its chemical com- 
position , and its hygienic quality. Therefore, if possible, any desig- 
nations used should convey to the purchaser accurate information 
in regard to these two points. Let us now consider these two 
factors separately and determine to what extent it is possible to 
define them when classifying milk. 

Chemical Composition. — For practical ptuposes the chemical 
constituents of milk are divided roughly into three parts: fat, 
solids other than fat, and water. It is the relative variation of 
these three parts that affects the value of milk so far as its chemical 
composition is concerned. The average sample of cow’s milk 
contains about 3‘5 per cent, of fat, 875 per cent, of solids other 
than fat (or a total of 12 ‘25 per cent, of k>lids), and 8775 per cent, 
of water. The percentage of solids other than fat vanes com- 
paratively little. Under normal circumstances an increase or a 
decrease of about 5 per cent, from the average amount (above 
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^’25 per cent, or bebw 8‘2$ per^jent.) is unusual- Such a vamtion 
IS of Qiuch consequence ; therefore in the classification of 
ini& for comwerdal purposes there is no need to consider the 
amount of solids not mt that it contains. 

The fat percentage presents a totally different problem. Its 
variation is of very great importance, for not only is a given wekht 
of fat of more value than the same weight of sou^ other than rat, 
but the variation between different samples is veiy large — a 
sam|fie of the milk from individual cows may contain even less 
than 2 per cent, or more than 8 per cent., and lhat from herds may 
vary between 275 per cent, and 5'5 per ^nt. (a difference of too 
per cent.), or even neater extremes. It is evident therefore that, 
if it is possible, the fat content should be taken into consideration 
in any complete system of classification. The perceiitage of fat 
in milk is dependent on various factors: the breed of the animal, 
its strain, the variation between hours of milking, the leirgth of 
time that has elapsed since calving, etc. (It is not dependent, as 
is frequently stated, on the foods that the animal consumes, pro- 
vided rt gets enough of the right food to keep it in health.) 

Let us assume that milk is to be classified, in part, on the basis 
of its fat content, and that instead of a maximum and minimum 
percentage being specified for each grade (which would be advis- 
able, especially in the case of milk wanted for infant feeding), the 
only requirement pertaining to fat is that it shall not fall below a 
stated percentage. 

Qearly, all milk must contain not less than the amount of fat 
specified for its grade : it would not be sufficient for the purchaser 
to know that a given grade usualh’, frequently or sometimes 
contained, or might be expected to contain, a certjun amount of 
fat. The purpose of classification would not only be defeated, but 
its application would be actually misleading unless all the milk 
sold under a particular designation conformed to the specified 
requirement. 

What steps could the producer take to ensure a minimum fat 
content in excess of the present legal minimum of 3 per cent. ^ 
The average Channel Island anim^ will give throughout a period 
of twenty-four hours a higher percentage than the average Short- 
horn, A3nrshire or Holstein, but individual animals of the latter 
bree^ may give better results than individuals of the former — so 
neither the producer nor the grading authorities could depend 
upon the breed. Further, in any single herd the fat content in the 
whole of the milk produced in a period of twenty-four hours will 
vary largely. In my own herd of 63 Shorthorns I found the 
following variations durii^ thirty-nine consecutive days: maxi- 
mum, 3'82 per cent. ; minimum, 3’28 per cent. ; average, 3‘48 per 
cent. ; during which period the morning figures were : maximum, 
3*50 per cent. ; minimum, 277 per cent. ; average, 3'o8 per cent. ; 
whilst those for the afternoon were : maximum, $'oy per cent. ; 
minimum, 3 68 per cent. ; average, 41 1 i>er cent, ^ain, the 
percentage of fat content of the morning's milk is invariably lower 
than t^t of the evening’s milk, even if the animals be milked at 
equal intervals of twelve hours ; such intervals are impossible on 
the average farm, fifteen and nine hours being the usual periods, in 
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wfaidt case the evening’s milfc will i»ua]fy be found, to oontaki 
aboMt I {ter cent, more than that of the morai^. It would be 
equahy fut& to attonpt to put the aniinals in henl into 
groups, for the milk from almost every oo«r varies in fat contmt, 
not oidy owing to the length time that haseiapaed since oaliri^, 
lM)t from day to day. ^ I have known a healthy ^imrthim gisn 
II piatsof naiw, containing 2*2 per cent, of fat, ononemuHnungtand 
on the next to |^ve a similar amount containing over 4 per ce^.. 
and to give 9 pmts containing 6*4 per cent, of fat on one eveni^, 
and Ilf pmts cmitaiiung i*8 per cent, of fat on the foHowmg 
morning. The surest means to provide mi^ with the least 
varkdion in butterfat would be to mix the morning’s and evening’s 
milk in one vat, which would be im{»racticable as well as undesir- 
able, owing to the resulting delay and the damage to the hygienic 
quali^ of the milk ; the next best method would be to mix ail the 
morning’s milk and to mix all the evening’s milk, but this would 
also be im{>racticable and undesirable, especially where the milk is 
bottled on the farm. 

The only sure means of determining the {lercentage of fat in all 
the milk sold is to test the contents of eveiy vessel sent away from 
the farm, which would be quite impracticable, es|>ecia^y in the 
case of bottled milk. Even if such a course were practicmde, tltt 
distributor purchasing from the producer woidd never know until 
he actually received the milk to which grade it would belong, and 
it woidd be impossible for him to attempt to regulate either his 
purchases or his sales of any particular grade. 

If the classification of milk is to de|>end in any way upon the 
fat content, the fat content must be regulated by the addition or 
abstraction of fat by the distributor. Only the large distributors 
would be in a position to do this, it would always require extra 
time and expense in handling the milk, the milk would be damaged, 
and it would be extremely undesirable. I can conceive of no way 
in which it would be possible for the fat content of m^ to be takoi 
into consideration by authorities when classifying milk. 

Hygienic Quality. — This depends upon the number and the 
kinds of micro-organisms that the milk contains. As milk is 
drawn from a healthy cow it contains a negligible quantity, as it 
reaches the consumer it may contain comparatively small or large 
quantities of micro-oiganisms that may be pathogenic (disease- 
Dearin|[) or non-pathogenic. The common forms of pathogenic 
bacteria found in milk are those producing septic sore throat, 
scarlet fever, diphtheria, typhoid fever and tubercidosis. The most 
usual and the most easily controlled from an administrative point 
of view are tubercle baalli, producing tuberculosis in man. Raw 
milk can be divided, primarily, into that which comes from a herd 
that contains no animal that reacts to the tuberculin test, and 
that which comes from other herds. The ^ presence of large 
numbers of non-pathogmc micro-organisms is a menace and a 
danger to the health of the community, as, when consumed by 
infants or young chUdren, large numbers of micro-organisms may 
and VMy- frequently do, set up intestinal disorders that residt in 
illness or in death. Further, large numbers of micro-organisms 
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livW: two-mHvtkdn: diaage tM ofattniisial ctmaptaiHoai of the 

laiik, Aad they dwae toxins ‘wlidi camhot he desboyod or their 
efiKtotoomteraobed. • The q|ttaatity of bdctma diat lailfc contains 
dreads upon the means of tis contamisatson, the tonoperatme at 
i«wch it has been maintained, and upon its age. The determina-* 
tien of the mmtoer is the surest practical mewod of indicting its 
h^gieiiic gwdity, as wdi as the amotint of care with which it has 
proditoed and handled. 

II 

Mediod of Gbasifioathm. — I have attempted to show that, in 
dassi^ing milk, in my opinion it is not pc^ible to deal with its 
chemical composition, and that its hygienic quality is the only 
aq>ect that can be dealt with. This also is the most important 
aspect. Little variation is found in the solids other than fat. 
The quantit}' ot fat contained is of importance: a much more 
serious consideration, however, is the p<^ibility of disease 
bdng conveyed or caused by the consumption of unwholesome 
milk. I have suggested that the best means of classif3ring mUk 
is to determine the possibility of its containing tuberae genns 
and the actual number of micro-oiiganisms it contains. The next 
question to consider is how this shall be done- Clearly the point 
of importance is the condition of the milk when it reaches the 
consumer, and not merely that in which it leaves the farm. The 
score-card system of dairy-farm inspection is of very great value 
inasmuch as it is a means of educating the producer (as well as 
possibly the inspector) as to the best methods to be emploj!«d, 
but the score awarded cannot be depended upon in the least to 
correspond with the bacterial content of the milk. It is es^ntial 
that the bacterial content be ascertained by the examination of 
milk obtained at or after leaving the premises of the distributor, 
at any time before reaching the consumer. Incidentally, the 
examination of the milk supplied in our laige cities can be 
carried out not only far more efficiently, but with far less ex- 

g jnditure of money than the examination of farm premises. 

xaminations of farm premises are not usually of much service, 
they are very infrequently made, and the visits are rarely made at 
mi^ng time, the fact that the production of clean milk depends 
far more upon methods than upon equi^ent being ignored, even 
if it is recognised, by the inspectors. TOe examination of cattle 
by duly qualified veterinary inspectors is another subject. 

In regard to the actual grades for ajqdication in large towns I 
should advise the following : — 

Certified MUk. — ^Raw milk, from herds that include no animal 
that reacts to the tuberculin test, bottled on the farm 
where it is produced, and containing not more than 
10,000 bacteru to the cubic centimetre at anytime before 
reaching the consitmer. 

Grade A, pasteurised . — Pasteurised milk bottled before leaving 
the disriibutor’s premises, and containing after pasteuri- 
sation not more than 30,000 bacteria per cubic centimetre 
at any time before reaching the consumer. 
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Grade A, rm >. — ^Raw milk from herds that include no animal' 
that reacts to the tuberculin test, bottled before leaving 
the distributor’s premises and ccmtaining not more than 
100,000 bacteria per cubic centimetre at any time before 
reaching the consumer. 

Grade B . — ^Pasteurised milk bottled before leaving the dis- 
tributor’s premises, and containing aft^ pasteurisation 
not more than 200,000 bacteria per cubic centimetre at 
any time before reaching the consumer. 

Grade C . — Pasteurised milk to be offered for sale for manu- 
facturing and cooking purposes only. 

Except in the case of Certified Milk, special permission could be 
granted for the delivery of milk in bulk to hospitals or to other 
purchasers of large quantities, in suitable receptacles other than 
bottles. 

The Ministry of Health and the Scottish Board of Health should 
be required by Parliament to draw up a scheme of classification, 
which might be put into force by any Local Sanitary Authority 
desirous of doing so, in regard to all milk offered for sale within 
its area. 


Ill 

The Effect of Classification. — ^C'lassification would biing home 
constantly to all consumers that there are different qualities of 
milk. Everyone would wish to obtain the best that they could 
afford, and as distributors consequently would wish to offer for 
sale the best milk they could, they would discriminate when 
buying from producers. In this way the general apathy that 
exists at present in regard to the quality of milk would no longer 
exist. Producers and distributors would learn that the production 
of cleaner and more wholesome milk is much more a question of 
methods than of equipment, and in a short time the quality of the 
milk the masses receive would be improved vastly. In New York 
when the authorities first classified milk 40 per cent, was Grade C, 
whereas within eighteen months that quality had ceased to exist. 
T have no doubt but that cla.ssification would lead to similar results 
here. .A.s all milk would command a price commensurate with its 
cost, producers and distributors would no longer be deterred from 
spending the money necessary to bring about certain improve- 
ments, such as freeing herds from tubercular animals, or insWling 
proper pasteurising plants. The consumer would benefit owing to- 
an improvement in the general standard, and producers, distribu- 
tors and consuniers alike would gain, because a greater consumpn 
tion would inevitably follow an improvement in quality, and this 
in turn would lead to an improvement in the physique of the 
nation. Few adults drink milk now, largely because it does not 
taste as good as it woiild were it of tetter hygienic quality. Im- 
ported milk pr^urations are used more and more wherever 
possible in the pl^e of raw milk, because the u^ of the latter is 
uneconomical owing to its poor keeping quality, which again 
results in large measure from its low hygienic quality. 
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IV 

LeciidRtkm.— The only permanent legislation concerning classi- 
fication is that provided in the Milk and Dairies (ConsoUdation) 
Act of 1915, which includes a provision which first appeared in a 
slightly mnerent form in the Milk and Dairies Act, I 9 I 4 > Clause i, 
giving the Ministry of Health power to issue a general or special 
Order " for authonsing the use, in connection with the sale of m^, 
of the designation 'certified milk,’ for prescribing the condition 
subj^t to which milk may be sold under such des^nation, and for 
proihibiting the use of such designation in connection with the sale 
of milk in respect of which the prescribed conditions are not com- 
plied with” ; the Scottish Act of 1914 contained no provision 
relating to classification. 

The Acts of 1915 have not yet been put into operation, but 
classification has been carried on since 1918 under Orders issued by 
the Food Controller. From the date of the control of milk prices 
by the Food Controller until the autumn of 1917 the maximum 
price that producers might charge was a certain number of pence 
per gallon in addition to what each producer charged immediately 
before the outbreak of war, but owing to lack of information as to 
what price producers had really obtained, Lord Rhondda found it 
necessary to issue an Order (7th Sept. 1917) fixir^ the actual maxi- 
mum price that might be charged, and special licences were issued 
in a few cases for higher prices to be charged where the Food 
Controller was satisfied that such a course was desirable. 

The Committee on the Production and Distribution of Milk, 
under the Chairmanship of Lord Astor, in its second Interim 
Report stated in support of the policy which, as Director of Milk 
Supplies, I had urged upon Lord Rhondda — ‘‘In view of the 
importance of maintaining the health and welfare of child life, the 
Committee consequently have urged upon the Food Controller 
the desirability of recognising the production and sale of milk of a 
higher hygienic quality than the ordinary market milk, and the 
need for taking the necessary steps connected therewith.” The 
next Milk Order issued by the Food Controller (Mr Clynes) per- 
mitted the use of the designations “Grade A” and “ Grade B ” in 
connection with the sale of milk under licence granted upon the 
advice of the Local Government Board, and allowed special prices 
to be charged for such milk. Subsequently that Order was re- 
voked, and another issued making it illegal to use the designations 
“Grade A Certified” or “Grade A” in connection with the sale 
of milk except under licence by the Food Controller. 

On 22nd March 1921, in exercise of the powers conferred upon 
him by the Ministry' of Food (Continuance) Act, 1920, the Food 
Controller issued the Milk (England and Wales) Order, 1921, and 
the Milk (Scotland) Order, 1921, by the terms of which, the use of 
the designations “Grade A Certified,” and “Grade A,” continue 
to be illegal except under licences to be granted by the Minister of 
Health, and the Scottish Board of Health, respectively. 

In July 1919 the Government announced in the House of 
Commons that they would bring in a Bill which, inter alia, would 
make provision for the grading of milk, and that an Interdepart- 
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mental Committee would be appointed to consider the mitter, tmd 
to advise the Ministers cOnoemM. As a result of this Committte^s 
Retort the Milk Amendment Bill was introduced in May S920 by 
the Mnbter of Health (Dr Ad<iUson), and seconded by sir Arthur 
Griffith Boscawen (the present Minister of Agriculture), who at 
that time was the Parliamentaiy Secretary to the Board of Agri- 
culture. The Bill did not receive a second reading, and is there- 
fore dead. Accordingly the situation as it now stands is that 
uidess further l^islation is introduced before the esqnration of the 
Ministry of Food (Continuance) Act, in August 1922, no classifica- 
tion can be effected in Scotland and, excq>t in the case of Certified 
Milk, none in England. 

Legislation afecting England, Scotland and Wales should be 
passed enabling the Minister of Health in conjunction with the 
Scottish Board of Health to draw up before August 1922 a model 
scheme for grading milk based chiefly upon its condition as it is 
offered for sale, which can be applied to milk sold within its own 
area by any Public Authority that may receive the permission of 
the Minister of Health or of the Scottish Board of Health. Such 
powers were contained in the now defunct Milk Amendment Bill. 
The mere classification of milk cannot affect adversely any legiti- 
mate interest ; no one would be required to produce any particular 
grade — it would only enable the purchaser to know the class of 
milk that he actually received and the producer and distributor to 
obtain a selling price based on the relative value of the milk offered 
for sale. 


THE MINIMUM WAGE FOR FARM- 
WORKERS IN SCOTLAND.’ 

Sir J.xmes Wilson, K.C.S.I. 

The most important class of farm-workers in Scotland is that c»f 
the marri^ ploughman, and it will make matters clearer if 
attention is mainly confined to the effect that the minimum wage 
legislation i= likely to have upon him. Before the war the earn- 
ings of the Scottish ploughman were in the main determined by 
the economic law of supply and demand. If trade was brisk anil 
there was a general demand for labour, the wages of the farm- 
worker tended to rise with the rise of wages in other industries. 
If trade was slack, and unemplo5Tnent was above the normal, his 
wages tended to fall. If farming was prosperous, there was a 
greater demand for agricultural labour, and farmers were willing 
and able to pay higher wages, so that the farm-worker’s wages 
tended to rise. If, on the other hand, farming was depressed, 9 ie 
farmers tried to reduce the number and cost of their staff, and as 
the demand for agricultural labour thus decreased, there was a 
tendency for the farm-worker’s wages to fall. Owii^ to the com- 
petition of agricultural produce from abroad, and to improvements 
made in agricultural machinery, there had been for a considerable 
time a general tendency to a diminution in the number of men and 
* This article was received on i8th May 1921. 
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women emfdojred ofi farms, and ti^erefpm to a decrease in the 
fann-woilB^’s Wa|^, counteracted by an increase m the efficiency 
of the individoal worker, due to an improvement in his education 
and training, as well as to the extended of tnachin^. The 
levelof wages was affected by a rise or faH in the cost ^ Uvuw, but 
moved up or down more slowly than did the levd of juices. Owing 
to the general healthiness of the rural population and to their 
birth-rate being normally higher than their death-rate, there was 
a natural increase in their number, and thb had a tendency to 
increase the sup{dy of farm labour, and therefore to dimmish 
the rate of wages. It was counteracted to a large extent by the 
migration of tine surplus rural population to the towns, to the 
industrial areas, or abroad. Many of the best young men and 
women migrated from the rural areas in search of better-paid 
emidoyment, and, as a natural consequence of the competition 
among employers for their labour, and of the love of home so 
strongly felt by many country folk, especially in the Highlands, 
the level of farm-workers’ wages was higher in the industrial parts 
of Scotland than in the more agricultural areas, and lowest of all 
in the distant Highlands and Is^ds. 

There are great differences in the value to an employer and to 
the nation of different individual farm-workers. One man is 
stronger, more intelligent, better educated, more careful, mort 
willing to work, more trustworthy, more experienced than another, 
and therefore more efficient and more valuable a worker, and, 
broadly speaking, under the untrammelled operation of the law of 
supply and demand, obtains better-paid employment. As a rule 
a youth increases in strength, intelligence, common sense, and 
general trustworthiness, as well as in experience, up to, say, the age 
of twenty-one, and in the ordinary ca^ for a good many years 
after that. As he becomes more experienced and more efficient, 
he naturally commands a higher rate of wage, imtil, owing to 
advancing age, his strength begins to fail. Before the war, there- 
fore, it was usual to find that a youth employed in farm-work 
b^an with a low wage, which gradually increased as he grew moie 
efficient and more valuable on the farm, until he rose to be a 
foreman, and in some cases was able to take a small holding or 
a farm for himself. On the other hand, if, owing to weakness of 
body or intellect, or of moral character, he proved himself to be 
comparatively inefficient or untrustworthy, he in course of time 
could not obtain employment, except at a lower rate of wage than 
his more efficient fellows. 

All these natural tendencies are still in operation as regards 
the actual earnings obtained by mdividual fami-workers, and they 
must always continue in operation, except in so far as they are 
affected by what may be earned artificial restrictions, imposed, for 
instance, by l^islation or by Trade Union action. 

Shortly before the war the Farm Servants’ Union was initiated 
and, although it included only a fraction of the total number ot 
farm-workers, it had already secured some success by means of 
co^ective bargaining. Its main objects were to obtain for the 
farm-worker morter working hours, more holidays, higher wages, 
and better housing. Since the war its numbers have greatlv in- 
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creased, though it still includes only about one-fourth of the whole 
munber of farm-workers; aiwi, aided by the increase in the 
demand for farm labour and decrease in ti^ supply caused by the 
war and by the greater prosperity and goodwill of the farmers 
generally, it has gradually increased its i^uence, and, chiefly by 
means of local conferences with the corresponding branches of the 
National Farmers Union, it has achieved much success in all those 
objects, except that of better housing. 

The Corn Production Act, 1917, introduced the principle of 
a minimum wage for fium-workers is Scotland. The main pro- 
vision of the Act in this respect is Section 5 (6), which runs as 
follows ; — 

In fixing minimum rates under this Section, the Agricultural 
Wages Board shall, so far as practicable, secure for able- 
bodied men wages which, in the opinion of the Board, are 
adequate to promote efficiency and to enable a man in an 
ordinary case to maintain himself and his family in accord- 
ance with such standard of comfort as may be reasonable in 
relation to the nature of his occupation.” 

In interpreting this Section, it may be roughly reckoned that, 
in an ordinary case, a man will have to maintain himself, his» w'ife 
and three children. It is obviously impossible to fix minimum 
rates which skill vary according to the number of children a man 
liappiens to have ITie chief ffifficulty is that of deciding what 
standard of comfort is reasonable in relation to the nature of the 
man's occupation. It is to be remembered that this question is 
left to be determined by the opinion of the ,/^ricultural Wages 
Committee, and that the words “ so far as practicable ’ give them 
some latitude in fixing minimum rates, and leave them free to fix 
them on general grounds and not in accordance with any strict 
arithmetical calculation. 

The Act requires minimum rates to be fixed for men and boj s. 
and the question arises, at what age is a boy to be considered to 
have become a man for the purpose. The workers’ representa- 
tives have strongly urged that many farm-workers’ sons arc able- 
bodied within the meaning of Section 5 (9) at the age of 18, and 
that therefore the minimum rate fixed for an adult workman 
should be made applicable to all workmen over 18. My own 
opinion is that as a general rule a youth is not capable of perform- 
ing the work of a normally efficient workman imtil he is about the 
age of 21. Moreover, in an ordinary case a youth of less than 21 
has not a wife and family to maintain. If it were laid down that 
no youth of 18 should be able to obtain employment unless he 
could find an employer willing to pay him the minimum rate fixed 
for an adult man with a family, this would exclude from emploj-- 
ment at that age a large number of youths who are well fitted for 
faim work and anxious to obtain it ; so that to apply the adult 
rate to them is not practicable within the meaning of Section 5 (6;. 
It is also obvious that if the adult rate is confined to men over 21, 
it can fairly and safely be pitched considerably higher than if it 
were made to apply to lads of 18. I have therefore used mj* 
influence, when it fell to me to exercise it, in the direction of having 



2921} THE UOnilUM WAGS FOR EASK WORKERS. 

a kwer minimum rate fixed for youths under 2 t than for men over 
21, and have been strengthened in ^ opinion by the facts that as 
a general rule the wages actually obtainable by youths tmder 21 
are less than those obtainable by men over 21, and that the English 
Agricultural Wages Board have, as a rule, adopted 21 as the age 
from which the adult rate shall apply. There is another argument 
in favour of this course. If one rate were fixed for aU ploughmen 
over 18, it would follow that as soon as a lad came to be over 18 
years of fige, and to be paid at the minimum rate, he could not, so 
fai as his wages depended upon the minimum rate, expect any 
increase of wages all ^ough bis life as a ploughn^, however 
much his strength, experience and efficiency might increase, and 
however large his family might become. 

As the Act requires the minimum wage to be adequate to 
enable a man to maintain himself and his family at a reasonable 
standard of comfort, it might at first sight seem natural to fix a 
higher minimum rate for a married than for a single man, more 
especially as in Scotland it is usual, in making bargains, to dis- 
tinguish between the married and the single men, and to give the 
married men somewhat higher total earnings than the single men. 
But to make such a distinction would have a strong tendency 
towards inducing farmers to employ single men in preference to 
married men, as they could get them at a cheaper rate, and 
would thus defeat its own object by throwing married men out of 
employment. It is therefore not practicable within the meaning 
of Section 5 (6). This distinction between married and single men 
has been adopted only in one district, the North West Highlands, 
where it has probably done little harm, because the rates fixed 
were below the actual rates obtainable ; but the District Com- 
mittee recently proposed to fix much higher rates, while maintain- 
ing that distinction, and probably, if those rates had been passed 
by the Central Committee, the effect would soon have been to 
deprive a number of married men of employment on farms in that 
area. The Central Committee disallowed the rates as too high 
and unsuitable for the district, and I think they should refuse to 
pass any scheme of rates which fixes a higher minimxmi for the 
married than for the single men. 

The Act provides that the minimum rate may be varied in 
accordance with the standard of comfort which may be reasonable 
in relation to the nature of the man’s occupation. In Scotland, 
as a general rule, the male farm-workers, other than the stewards, 
grieves and foremen, may be classified as (1) ploughmen, (2) cattle- 
men, (3) shepherds, (4; oiramen — the last class including all male 
farm-workers who are not in charge of animals. An orraman so 
described may be a man in charge of expensive machinery, or 
engaged in skilled work, such as hedging or ditching, or repairing 
fences ; he may be an old man who is getting past work and unable 
to earn a full wage, or he may be a young lad rmder training. It 
is not practicable' to fix separate minimum rates for all these 
classes of occupation, and it seems best to fix one minimiun rate 
applicable to all men who are not in charge of animals, fixing it low 
enough to meet the cases of the man who is growing old and of the 
lad who is under training, and leaving the more skilled orraman to 
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baigain for a higher than the mimmtim rate, owing to^hifi graater 
value and eMciency. The ptoughonen, cattlemen aaid 
are aH as a mle in charge of valuable aidmals, and may he nedkoned 
as skilled workmen, except when they are under tramiag. They 
have also, as a rule, longer and more irregular hours than the 
orraimn, which is a stror^ reason for fixing the mirnmuBa netes 
for them higher than for tte orramen. The actual wsim obtaioed 
under the law of supply and demand by plo^hmen ana cattlranen 
is generally about the same, and althot^ in some parts pf Scot- 
land the shepherds receive lower earnings than the ploughmen, 
this may be due to their isolated position, which has prevent 
them from obtaining the full advantages of collective baigahang. 

I think, therefore, that the minimiun rate of wages should, as a rule, 
be the same for ploughmen, cattlemen and shejdierds, and should 
be considerably higher than that fixed for the orramen. The 
shepherd and sometimes the cattleman has to keep one or more 
dogs in order to carry out his duties properly, and, as the keep of 
these dogs costs him something, [wovision should be made for tl^ 
by giving him a higher minimum wage on that account. The 
Border Counties Committee have provided for this by fixing the 
minimum wage for a shepherd in charge of a hirsel at 53s., as com- 
pared with 47s for the able-bodied skilled ploughman. A similar 
distinction has been made in Sutherland ; but most other com- 
mittees have adopted what I think is the better plan of providing 
that the minimum rate fixed for a man shall be increased by so 
much a week for each dog which the workman is required by the 
conditions of his employment to keep and feed. This covers the 
case of the cattleman as well as of the shepherd. It is important 
to note that this is an increase in the minimum rate, which requires 
the approval of the Central Committee, and is not a benefit or 
advantage which may be reckoned as payment of wages in lieu of 
payment in cash within the meaning of Section 12 (i) (b). The 
increase in the minimum rate for the dog at present in force varies 
from 2s. to 3s., and is in most districts 2s. 6d. a week. 

A thoroughly efficient farm-worker is a highly skilled man, 
and, to attain skill, experience is necessary. While a man is under 
training and gaining his experience, his occupation is generally 
different in character, and requires more supervision than when he 
has become thoroughly efficient ; and during the period he is 
under tiaining his value as a worker is less than it is when he can. 
be considered thoroughly trained. This is generally recognised in 
agriculture as in other industries by giving a higher wage to the 
experienced man than to the inexperienced, and a similar dis- 
tinction should be made in the minimum wage. It is oifiy reason- 
able that an experienced man should be able to maintain himself 
and his family at a higher standard of comfort than he could when 
he was imder training. A number of wages committees have 
recognised this distinction by fixing a lower rate for the inex- 
perienced than for the experienced worker. For instance, in the 
Clyde and Forth area the minimum wage for an experienced 
ploughman over 21 is los. higher than for one who has 1;^ less 
than t^o years’ experience of farm work. In the Lothians and 
Peebles district the corresponding difference is 8s. a week. In the 
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Border Comities an experienced ploughman over i8 has a minimtun 
wage 4s. 6d. higher than an inexperienced ploughman; and in 
Forfar and Perth a ploughman over 21 with two years’ experience 
in agriculture has a minimum wage 3s. 4d. higher than a man 
with less than two years’ experience. Probably some such dis- 
tinction as this should be made in all districts. 

In deciding what wages are adequate to promote efficiency', 
and to enable a man to maintain himself and his family in accord- 
ance with a reasonable standard of comfort, the most important 
matter for consideration is the cost of living, as indicated by the 
level of prices. The Labour Gazette gives every month an estimate 
of the rise in the cost of living of an ordinary working-class family 
in the United Kingdom, as compared with what it was in July 1914. 
According to this estimate, the average percentage increase since 
July 1914, including all items (food, rent, clothing, fuel, light, etc.), 
has been as follows 


MoiHh 

Percentage 

(bfeginning of). 

Increase. 

December 1918 

120 

June 1919 

105 

December 1919 

125 

June 1920 .. ... , 

150 

November 1920 

176 

December 1920 

169 

January 1921 

165 

February 1921 

151 

March 1921 

141 

April 1921 

>33 

May 1921 

128 


According to this estimate, taking the cost of living in July 
1914 as 100, it was in December 1918 (immediately after the 
Armistice), 220; it fell to 205 in June 1919; then rose fairly 
steadily until in November 1920 it was 276 (its highest point), and 
since then it has fallen steadily until on ist May 1921 it was 228. 
This means that in order to buy the same quantities and qualities 
of necessary articles the working man would have to pay in May 
1921 about 23s. for what cost him ros. in July 1914, so that to 
enable him to house, feed and clothe his family as he did before 
the war his wages would have to be 2*3 times what they then 
were. The Labour Gazette explains that the result of this calcu- 
lation is to show the increase in the cost of maintaining unchanged 
the average pre-war standard of living of the working classes — 
that is, the average standard actually prevailing in working-class 
families before the war — irrespective of whether such standard was 
adequate or not. It is obvious that this calculation requires some 
adjustment before it can be applied to the case of the Scottish 
farm-worker. In the first place, some articles in common use 
have risen in price much more than others, and it is only reason- 
able to assume that the housewife would alter her purchases 
accordingly by substituting the comparatively cheap articles for 
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the comparatively dear. Again, this calculation is based on retail 
prices, whereas in a great part of Scotland the married ploughman 
recdves allowances whidi are, in accordance with Section 12 (i) (b) 
of the Act, reckoned towards his vrage at wholesale prices, wl^h 
are considerably cheaper; and, mwe especially, his cottage 
which he holds free of rent and rates, is so reckoned at the amount 
entered in the last Valuation Roll, which is often much below its 
present actual renting value. However, if allowance be made for 
these considemtions, the figures in The Labour Gazette afford the 
best arithmetical basis for an estimate of the rise in the cost of 
living since pre-war days. 

As stated in my Report on Faim-Workers in Scotland, the 
average weekly earnings of the married ploughman in Scotland in 
1914 were about 22s. a week, while in siunmer 1920 thej* were 
about 55s. a week, a rise of 150 per cent., which closely corresponds 
to The Labour Gazette's estimate of the rise in the cost of living 
between July 1914 and June 1920. After that date, however, the 
increase in the cost of living rose rapidly till November, and has 
since fallen to 128 per cent, in May 1921, and, as no great change 
in the level of actu^ wages seems to have taken place last Martin- 
mas, it would seem that the present level of actual average earnings 
— that is, up to Whitsunday 1921 — is much the same as it was last 
summer, and gives a somewhat larger increase than the increase in 
the cost of living for ist May, in the proportion of about 150 per 
cent, rise in earnings compared with 128 per cent, rise in cost of 
living. 

No doubt when a w^es committee fixed a minimum rate of 
wag^, it took into consideration The Labour Gazette's estimate of 
the rise in the cost of living for the previous month, although it did 
not necessarily follow it closely in fixing the minimum rate. For 
instance, when on 17th August 1920 the Central Committee fixed 
the minimum rate for an experienced ploughman, cattleman, or 
shepherd in the Clyde and Forth district at 50s. a week, it took into 
account the fact that The Labour Gazette's estimate of the rise in 
the cost of hving on ist August was 155 per cent, above its cost in 
July 1914, though that was not the only consideration which 
determined its decision. If the question arose of revising the 
minimum rates for the Clyde and Forth district, the fact that The 
Labour Gazette's estimate of the increase in the cost of liv'ing has 
fallen from 155 in August last to 128 in May 1921, and seems 
likely to fall still further, should no doubt be taken into considera- 
tion, but it does not necessarily follow that there should be a 
corresponding reduction of the minimum rate, as, in fixing that 
rate, other matters have to be taken into account, among them the 
consideration that, just as wages usually rise more slowly than 
prices, a reduction in wages sho^d in fairness be made more slowly 
than a reduction in prices. 

There remains the question as to whether the standard of 
comfort attained by the Scottish farm-worker before the war was 
a reasonable one. When the average earnings of the married 
ploughman were only about 22s. a week his standard of comfort 
was no doubt low as compared with that of workmen in many 
industries, even if allowance be made for his comparativdy 
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healthy open>air life. More especially, the standard of his housing 
accotpmodation was undoubtedly unsatisfactory ; and, if there 
had been no war, {nrobably it would have been reasonabb to fix the 
minimum w^e at such a level as to increase the average earnings 
of the married |doughman in those days, so as to enable him to 
pay for a better standard of comfort for his family, especially in 
the matter of house accommodation. But, on the other hand, it 
may be asked whether — after an exhausting war, which has de- 
stroyed such an immense amount of capital, has saddled the 
countty with an enormous debt, and has 1^ to a great increase in 
taxation, when so many of his feUow-countr 3 mien and country- 
women have had to r^uce greatly their previous standard of 
comfort, and when wages are falling, and there is so much un- 
employment in other industries — it is reasonable that the plough- 
man should expect to secure a better standard of comfort than he 
enjoyed in the more prosperous times before the war. On the 
whole, I think that in present circumstances a fair standard for the 
minimum wage is one which will enable the average married 
ploughman to keep his family at a standard of comfort at least 
equal to his pre-war standard, and that he should wait for better 
times before he expects to secure a higher standard. 

It is to be remembered that the rate to be fixed is a minimum 
below which a farmer is forbidden to employ a man, and below 
which a man will be unable to obtain employment, though he may 
be willing to work for a lower wage ; while, on the other hand, no 
man is prevented from demanding a higher wage than the 
minimum, if his skill and efficiency and the state of the market 
enable him to do so. It therefore does not follow that the 
minimum wage should closely correspond with the actual average 
wage paid at any particular time. If the demand for labour be 
keen, and the supply insufficient, the actual rate of wages may, 
for the time, be much higher than is necessary for the man to 
maintain a reasonable standard of comfort. On the other hand, 
it does not follow that the minimum rate should be reduced when 
the actual rate falls owing to a decrease in the demand for labour, 
or an increase in the supply of labour. Indeed the main intention 
of the minimum wage legislation may be said to be to prevent a 
fall of wages which would take place if the competition for employ- 
ment were free from restriction. It seems probable that in the 
bargainings now being made for the wages to be paid after WTiit- 
sunday, there will be a considerable reduction in the actual aver- 
age earnings, but it does not follow that there should therefore be 
a reduction in the existing minimum rate of wages, which it may 
be necessary to maintain in order to prevent the farm-worker’s 
standard of comfort from being reduced below a reasonable 
standard. 

Another point in this connection is the question of the differ- 
ence to be made in the minimum rates in different districts. It is 
sometimes argued that all over Scotland the same standard of 
co:^ort should be secured to the ploughman, and therefore one 
minimum rate of wage should be fixed for the whole country. The 
inquiry recently made shows that at present the standard of 
comfort, as measured by the cash value of the total earnings of the 
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average ploughman, varies greatly in different parts of the cotmtry, 
being higher in the industrial areas and lowest in the Highlands 
and Islands. To apply an avei^e minimum wage to the whole 
countiy would evidently make it too low to have much effect in 
the industrial areas, and would involve a disastrous change in the 
conditions in the Highlands and in some of the agricultural 
districts. For instance, if a minimum rate of 50s. for an experi- 
enced married ploughman was fixed for the countiy as a whole, it 
would be impossible for many farmers to maintain their present 
area of cultivation, and a lai^ge number of workers would be thrown 
out of employment in the poorer districts. The Act has provided 
for this by arranging for the division of Scotland into different 
districts, and by leaving it to the District Committee to fi.x 
minimum rates suitable to the circumstances of the district. The 
standard of comfort varies from district to district, and the best 
measure of it is the variation in the actual average earnings : so 
that in fixing the minimum rates for a particular district regard 
should be had to the present actual average earnings, though that 
standard should not be too closely followed. 

For a similar reason, I think that in some districts it would be 
well to have different minimum rates for different parts of the 
district. For instance, in the Lothians and Peebles district, 
the actual rate of earnings has always been lower in Haddington 
than in Midlothian and Linlithgow, and a similar difference might 
fairly be made in the minimum rates for those counties. Again, 
in the Clyde and Forth district, it would be well to have separate 
minimum rates for (i) the more purely industrial area, and (2) 
Stirlingshire, South-East Lanark and North Dumbarton, which are 
more rural in character, and where the existing actual earnings are 
less than in the Lower Clyde Valley. And again, in the South West 
Highlands district, a distinction might be made between (i) the 
area on and near the Clyde estuary, and (2) the more distant 
islands and glens, where the existing rate of wages is lower. 

Working Hours. — The Act permits, but does not require, a 
committee to vary the minimum rate according to the number of 
working hours or the conditions of the employment — and in 
England the Agricultural Wages Board have generally fixed the 
minimum wage as to be reckoned on a certain number of hours, 
with a provision for overtime rates to be charged on any employ- 
ment beyond that number of hours. It is not necessary to adopt 
this plan, as the purpose of the Act can be carried out by fixing 
a minimum rate per week, to be paid whatever be the number of 
hours worked. During the war I was against fixing any number 
of hours as a basis for reckoning the minimum wage because there 
was a danger that, if this were done, it would tend to reduce the 
actual amount of work done in the field at that critical time. 
ViTien the National Facers Union and the Scottish Farm 
Servants Union, at their Conference held at Perth on 14th 
February 1919, came to an agreement on the question of hours 
(quote^op page 32 of my Report on " Farm-Workers in Scotland ”) 
it seemed to me that the two parties had arrived at a very reason- 
able compromise on this important question, and that the Statu- 
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tory Wages Committees might quite well adopt the principles of 
that coMQMomise (although the agreement afterwards fell tmough 
owu^ tp a dispute on a minor point) as the basis on which the 
minimum wage should be reckoned, in order to encourage its 
adoption throughout the country. It is to be remembered that a 
Wages Committee cannot enforce the adoption of any particular 
numW of hours on any individual farm. All they can do is to say 
that, if the hours actually worked are in excess of the hours on 
whidi the minimum wage is based, the minimum wage payable in 
that particular case must be increased accordingly ; and, so loi^ 
as a farmer pays the enhanced minimum wage so calculated, he is 
free to keep his men employed for as many hours as they have 
contracted to work. The principles of the Perth agreement have 
been embodied in the schedules of minimum rates fixed for the 
Dumfries and Galloway district, and for male workmen over 21 in 
the Forfar and Perth district. 

In some other districts the minimum rates have been made to 
apply to the hours of employment customary in the district in 
which the worker is employed. This is not a satisfactory arrange- 
ment, as it leaves it open to dispute as to what are the customary 
hours ; and, if a definite number of hours is not fixed, then it 
seems better not to say anything about hours or overtime at all in 
the order fixing minimum rates. Tliis course was followed in the 
orders passed by the Central Committee for the Lothians and 
Peebles and Clyde and Forth districts. In that case, no question 
will arise as to the number of hours actually worked, the only 
question being whether or not the workman received wages not 
less than the minimum rate fixed, whether his hours worked were 
long or short. 

The farmers’ representatives have all through had a strong 
objection to the fixing of any number of hours for the calculation 
of the minimum rate. On the whole, it seems best at present not 
to mention hours in the order ; but there is a movement among 
the farmers to increase the number of hours actually worked and, 
if this threatens to go too far, it may become advisable for Wages 
Committees to do what they can to encourage a reasonable number 
of working hours by ordering that the minimum rates shall be 
reckoned on a definite number of hours, and that, if work is 
actually done in excess of those hours, the minimum wages to be 
paid shall be raised accordingly. I think myself that, taking all 
the circumstances into account, the agreement which was tem- 
porarily reached at the Perth Conference was a very reasonable 
one, and that in the greater part of Scotland the summer working 
hours should be g hours from stable to stable, to be increased to 
10 hours during harvest and other busy times, and reduced to an 
average of about 8 hours during the winter months, allowance 
being made for 21 days’ holidays or 42 half days’ in each year, not 
to be taken during harvest-time or other busy seasons. This 
would make the harvest working week one of 60 hours, and the 
average working week for the whole year about 50 hours. These 
hours do not include stable work, which should be done in addition 
by the ploughman and may be reckoned as averaging about 
7 hours a week. The ploughman, as a rule, has not only longer 
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hours than the orraman, but has greater respc^ibihties than most 
orramen, as he is in chauge of valuable animals. It stands to 
reason, therefore, that his minimum wage should be higher than 
that of the orraman, and it is much simpler to mal^ a lump 
addition to the minimum wage on this account rather than to leave 
it to be calculated on the number of extra hours he actually spends 
on stable work, as the latter plan would be certain to lead to dis- 
putes difficult to settle. If the stable work were to be estimated 
as averaging 7 hours a week, and calculated at the low rate for 
overtime of is. an hour, this alone would justify a higher rate for 
the ploughman of 7s. a week, and, as his responsibilities are also 
greater than those of the ordinary orraman, I think that the 
difference in the rate of minimum wage for the two classes should 
be something like 8s. or los. a week in present circumstances. For 
similar reasons the minimum rate for a cattleman or shepherd 
should be about the same as that for a ploughman, with an addition 
for the keep of a dog or dogs, where that is necessary. 

Form of Schedule. — ^While all these considerations should be 
borne in mind, it is highly desirable that the schedule of rates 
should be as simple as possible, so as to be easily understood both 
by employer and workman, and I think that on the whole the form 
prescribed by the Central Committee for the I^thians and Peeble.s 
and Clyde and Forth districts contains almost all that is required, 
A copy of it win be found in Appendix No. 14 to my Report on 
“ Farm-Workers in Scotland.” That part of it which, in the 
Clyde and Forth district, applies to male workers other than boys 
is as follows ; — 


For a ploughman, cattleman or 
shepherd over 21 years who 
has had two years’ experi- 

/W* 

Per Hou}\ 

ence of farm work 

For other male workers over 18 

50s. 

I4d. 

j^ears . . 

40s. 

lod. 


If no ploughman, cattleman or shepherd over 21 with two 
years’ experience can be employed at less than 50s., any man who 
has longer experience, or is more efficient than the least efficient 
men employed, will, as a rule, be able to secure a higher wage than 
50s., according to his experience and efficiency ; and any worker 
over 18 who is imder 21 or has less experience will be able to secure 
wages approaching 50s. if his experience and efficiency make him 
worth nearly as much as the experienced man over 21 ; while the 
condition that no male worker over 18 can be employed at less 
than 40s. will prevent him from being thrown out of employment 
by the competition of men willing to take less than 40s. I should 
like also to see a lower rate, such as 40s., fixed for all men over 60, 
whatever their occupation or experience, so as to avoid the danger 
of a man being turned out of employment when he gets too old to 
do a full day’s work, and is no longer worth the 50s. prescribed for 
an adult ploughman, cattleman or shepherd. 

The Devel of tlie iffaimiim Wage. — ^It seems probable that, 
owing to the fall in prices, the fall in wages in other industries, 
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and the ^valence of iinemployment generally, the actual wa^ 
obtainable b}^ faim-workers, whether by individual or collective 
bsagainiog. considera^y decrease — and may in some districts 

tend to fail below the existing minimum rates of wages. Some 
fanners will naturally aigue that the fall in the prices of agricul- 
tittal produce, obtainable by them, justifies a r^uction in the 
{Resent rates of minimum wages. It may be pointed out, how- 
ever, that the prices obtainable by farmers are still very much 
higW than the pre-ivar prices, as is shown by the Com Averages 
for England, according to which the average prices obtained by 
farmers for the grain sold in the English markets in the week 
ending 23rd April 1921, compare as follows with those obtained in 
the corresponding week of 1914 — 


Grain. 

price in 

1914- 

1 

Price in 
1921. 

Level of Prices in 1921 
taking 1914 as 100. 


^ s. d. 

s, d. 


Wheat per 480 lbs. .. 

. 1 3*9 

87 3 

275 

Barley per 400 lbs. .. 

. 26 0 

46 7 

179 

Oats per 312 lbs. 

18 5 

36 10 

200 


From this return it appears that farmers in England are still 
getting for their grain double the price they got at the correspond- 
ing season in 1914, and probably this is true also of the Scottish 
farmers ; and although the prices of wool and jwtatoes have fallen 
greatly, the prices of cattle and sheep are still very high. On the 
whole^ therefore, it may be said that from this {)oint of view the 
farmer can still afford to pay wages at about double the rates 
prevalent before the war. But the Act requires the minimum 
rate to be fixed, not so much with regard to what the farmer can 
afford to pay, as with regard to the cost of living at a reasonable 
rate of the workman and his family. As I have already shown. 
The Labour Gazette's estimate of the cost of living of an ordinary 
working-class family in the United Kingdom makes it still 228, as 
compared with 100 in July igifi ; so that from this |)oint of view, 
on the supposition that the standard of living attained in 1914 was 
a reasonable one, to maintain the same standard now would 
require an average rate of wages about 2’3 times what it was in 
1914. On page 50 of my Re^rt I have estimated that in 1914 
die average earnings of the married ploughman in Scotland were 
about 22s. a week, and if the present estimate of the cost of living 
at 2‘3 times that of July 1914 be applied to this figure, it would 
mean that, in order to maintain the pre-war standard of comfort, 
the average ploughman should get 50s. a week. As already pointed 
out. The Labour Gazette's estimate of the rise in the cost of living 
does not strictly apply to the case of the ploughman, and the 
minimum rate of wage should be somewhat below the reasonable 
average rate of wage. On the whole, these considerations lead to 
the conclusion that the average minimum wage for Scotland for 
experienced {doughmen should be at present somewhere in the 
neighbourhood of 48s. a week, being l^her than this in the in- 
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dustrial areas, and lower in the more rural districts, and espacsaify 
in the Highlands. The present minimuin rates for an erqimentea 
plot^hman in the Lowlands of Scot)aj|d> vary from 50s. in the 
Ctyde amd Forth district to 45s. in the north eastern coonties, 
with the exception of Ayr, where tihe rate is only 37s., and the 
Moray Firth, where it is only 36s. I think this rate should be 
raised in the two latter districts, but should not be altered at 
present in the other Lowland ^tricts. The rates of 45s. in 
Sutherland, and 46s. in Shetland are perhaps now too hi^h. A 
case might perhaj>s be made out for a reduction in some districts 
of the rate for an inexperienced lad of less than 21, especially if a 
reduction is made in the value placed upon board and lodging in 
view of the recent fall in prices. 

Minimuni Wages for Womm. — ^The Act does not lay down any 
such standard for the minimum wage for women as it does for 
able-bodied men, but it may be assumed that, so far as practicable, 
the minimum wage for an adult woman should be adequate to 
promote efficiency and to enable her to maintain herself at a 
reasonable standard of comfort. There is, however, a more im- 
portant consideration to be taken into account. If the minimum 
wage for women is fixed too high in proportion to that fixed for 
maJe workers, the tendency will be to prevent women from obtain- 
ing employment in agriculture. On the other hand, if it be fixed 
too low, as compared with that fixed for men, the tendency will be 
for farmers to employ women in preference to men. The safest 
standard, therefore, would appear to be to adjust the minimum 
rates for the two &xes as neariy as possible in proportion to their 
comparative value as farm-workers. According to the inquirj- 
made in winter 1919-20, in the south-eastern counties, where 
wonien are chiefly employed as out-workers, the average actual 
earnings of the women workers over 21 were 55 per cent, of those 
of the married ploughmen. The best general ride would, therefore, 
seem to be to fix the minimum wage for an inexperienced woman 
over t8 at about half that fixed for the experienced ploughman, 
and the rate for an experienced woman worker a little higher. 
This has been done in the Clyde and Forth district, where the rate 
for an experienced ploughman is 50s., for an inexperienced woman 
IS 25s., and for a woman with twelve months’ experience, 28s. 

Work in Market Oardens, Woods, and Nurseries. — 1 think that 
the minimum rates for work in market gardens should be the same 
as for farm work, but that in some districts lower minimum rates 
should be fixed for work in woods and nurseries, so as to make it 
easy for feeble men and for women and children to obtain tem- 
porary employment of this character, especially in winter, and in 
slack seasons. Such a provision would be particularly useful 
where forestry operations are being carried on in the neighbour- 
hood of crofting communities. 

The ProbaUe Effect of the Minimum Wac^.— It may be useful 
to specidate on the probable effect of the minimum wage in agri- 
culture in Scotland, and perhaps the best way of discussing the 
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qiwrtum is to take a somewhat extreme case. If in a district the 
minimum wage for all male workers over i8 was fixed and main- 
-tained at 55s. a week, while the general level of w^es in other 
industries to 40s. a wedc, fanners in that district would en- 
deavour to employ as few men as possible and onfy the most 
efficient farm-workers wrould obtain employment. The first to 
drop out woidd be those men who, owing to advancing age, or to 
iofimity of body, mind or will, were less efficient than their 
neighbours ; and no youth over 18 would obtain employment on 
a farm unless he was above the average in efficiency. The less 
efficient men of the farm-worker class, both old and young, would 
be forced to seek for employment in other industries, and the men 
who obtained employment as farm-workers would become a 
privileged and exclusive class. Their higher wage, as compared 
with meir fdlows outside, might lead to their becoming more 
efficient and turning out more and better work than before ; on 
the other hand, it m^ht have the effect on some of them of making 
them take advantage of their privil^ed position to do less work 
than they would do under the stress of open competition. The 
tendency to reduce the number of men employed would probably 
have the effect of sending more land down to grass, and of de- 
creasing the production of grain crops, counteracted to some 
extent by the fanners’ efforts to make more use of machinery, and 
to improve their yield per acre by more scientific methods of 
cultivation. There would also be a tendency towards a reduction 
in the rural population of that district. If in a neighbouring 
district the imnimum rate were in these circumstances reduced to 
40s. a week, the more efficient workers would tend to migrate from 
that district to the 55s. district, where they would command 
higher wages, displacing the less efficient men from the 55s. 
district, who would tend to migrate to the 40s. district ; and the 
result would be that the farmers in the 55s. district would liave 
fewer, but more expensive, and more efficient, workers than in the 
40s. district, where the farmers would obtain men at lower wages, 
and would be able to employ more men, but of a less efficient stamp. 
The farmers in the 55s. district would probably feel that they were 
handicapped in their competition with the farmers in the 40s. 
district. 

Tenant-farmers as a class expect a certain rate of profit on 
their capital, and of payment for their labour as managers of the 
business of the farm, and can in the long run protect themselves 
against an increase in the cost of production by offering lower 
rents. And, after some time, if they found that their profits were 
reduced owing to the higher cost of labour, they would, as a body, 
tend to offer lower rents and thus throw the whole or greater part 
of the loss so caused on to the landowner. Thus, if the minimum 
rate were fixed too high, the ultimate result would probably be 
that there would be a smaller, but more prosperous and probably 
more efficient, farm-worker dass, and that the rents obtainable 
by landowners would be less than before, while the farmers’ net 
income would return to much what it was before the rise of wages. 
This result would discourage the investment of capital in the im- 
provement of land, and would reduce the income of the land- 
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ovmer, the cafutal value of his rights in the land, and his credit as 
a borrower. 

If the minimum wage policy were extended to all industries, 
and the minimam wage fixed higher than the industries eerfid 
afiotd to pay, the more inefficient members of the working popU' 
lation would be unable to obtain employment at all, and would 
either have to emigrate or to be maintained at the expense of the 
general community. In fixing minimum rates of W£^es, therefore, 
while endeavour should be made to keep them high enough to 
secure to the worker a reasonable standard of comfort, care should 
also be taken not to make them unduly high with regard to the 
circumstances of the time. 


POULTRY ON THE FARM. 

Miss Shirra Gibb. 

The average farmer's wife or daughter does not realise how profit- 
able poultry kept on the farm can be if time is available and they 
are really propCTly managed. It is impossible for the farmer’s 
wife, who has a family and house to attend to, to do any poultry 
keeping except on a very small scide — e.g., the annual spring 
cleaning and the chicken rearing both come at the same season. 
In the same way the poultry work will generally be found to inter- 
fere with other household duties. It is much better if one member 
of the family can take up this branch and begin it like a separate 
business, investing a certain amount of capital in buying good 
stock and good housing and appliances. 

A short training is desirable or a few weeks spent working on a 
well-managed poultry-yard, to learn bj’ practical experience how 
things should be done to ensure success. Very little of the litera- 
ture on the subject is applicable to poultry kept on the ordinart 
mixed farm, " the well-balanced ration ” of the poultry-book 
being completely upset whenever an oat, wheat or barley stack 
is lifted from the stackyard for thrashing, and the fowls have 
before them a large supply of grain food equal to four or five days 
of the ordinary grain ration. 

Balance Sheet.— The accompanying balance ^eet for 1920 
will give some idea of the receipts and expenditure for a farm 
poultry-yard of about 150 birds. 

The breeds kept are White Wyandotte fowls and fawn-and- 
white Indian Runner ducks. 

No allowance is made in the balance sheet for rent of land, as no 
special part is portioned off for the poultry, and the poultry manure 
is supposed to counterbalance the rent of the land run on by the 
hens, which is all grass, there being no cropped fields near the fowl 
houses. 

The following notes explain the balance sheet as it appears. 

The 80 pullets (1919-1920), which have given an average egg- 
yield of 165-66 eggs each during their pullet year, are housed in the 
large laying house (Fig. i) in the stackyard, so as to be away 
from the breeding stock. 
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igax] 

The breeding stock and docks ar« housed in movable colony 
houses in a grass field about 200 yards from the stackyard. The 



no I —lAVING HOUSt 



1 1(. 2 — ItRLEDlNO HOUSE. 

second figure shows a house of this type in process of being 
moved. 

Under the title “ Appliances ” are included all the fowl houses, 
rearers, incubator, and other implements, and the date of purchase 
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of each article is given. The value of all appliances is entered in 
full the year they are bought, then laj per cent, depreciation is 
deducted each following year. 

The Tamlin Incubator, which was bought second-hand in 1908, 
is classed along with the coops, troughs, pails, etc., owing to its 
price having undergone twelve years’ dbpreciation at the usual rate 
of I2i per cent, per annum, although it is as good as ever it was, as 
far as practical hatching i^ .concerned. 

The expenditure on foodstuffs may seem low to the poultry 
keeper who has every thing to buy, but if household scraps, boiled 
brock potatoes, turnips, home-grown grain and oatmeal to the 
value of about {,40 are used, together with ingredients that have 
to be bought, such as bran, thirds, fish-meal, Indian com and maize- 
meal, amounting to another £40, it will be found that the cost of 
foodstuffs, etc., works out at about ^80. 

The station account is for railway carriage chaiged for hampers 
and egg-boxes sent to customers. 

The sundries include stamps, the cashing of cheques, etc. 

The new stock and eggs bought in are for the supply of breeding 
cockerels and drakes. 

The valuation of the eggs used for hatching was calculated at 
the market price when set (4s. per dozen in February to 3s. 6d. 
in March), and the price of the breeding cocks used was added, 
making a total of £9, los. (For the new hopper and egg-boxes 
see below.) 

The wages would be added to the profits if the farmer’s wife or 
daughter attended to the poultiy herself ; but I have put in the 
whole estimated sum into the balance sheet in case there should be 
no member of the family available to attend to the poultry, when 
a hired experienced poultry keeper would be required. An average 
of 7 hours per day at is. per hour equals £127, 15s. 

About 4 hours per day would be enough for the autumn and 
winter, but from 8 to 9 hours per day would be needed for hatching 
and rearing time in the early spring and summer. This would 
include the time spent on book-keeping, egg packing, etc. Again 
under the circumstances where the farmer’s wife or daughter does 
the work in an ordinary way, but requires assistance in the hatching 
season, the assistant’s wage could be calculated at is. per hour. 

The eggs sold for £267, 15s. lo^d. include ordinary marketing 
eggs and those sold for setting. The poultry sold includes dead 
trussed poultry sent to private customers, live poultry sent to 
dealers, and live stock birds sold to neighbounng farmers for 
breeding. The eggs and poultry supplied to the household are 
charged at current market prices, and generally have been found 
to bmance pretty closely the foodstuffs used. 

The 80 pullets are the chickens hatched in 1920 from hens 
specially selected from the breeding stock. 

Of the breeding hens 38 were selected from the 80 pullets 
of January 1920, and along with 7 specially good old hens 
which were kept, make up the total of 45, from which a fresh 
selection was made in the beginning of February 1921, when the 
present breeding pens were made up. 

The ducks have proved splendid layers, giving an average of i88'5 
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eggs, but they should be kept sM>«rate if posable ftom the other 
stodc, as they steal the food and roul the spround. 

OflOMtl IbDagament.— Good, dry, weff-lighted houses are 
important, and save a lot of labour. For instance the early moniing 
feed can be scattered in the Utter the night before, and so save the 
poultry-keeper getting up at six in the morning, as the hens hop 
down from the perches and find the grain whenever it is light 
enough in the morning for them to see it. 

The laying house given in the first photograph measures 24 feet 
long by 10 feet wide, and is 7 feet 6 inches high in front and 4 feet 
6 inches at the back. The wooden floor is raised about a foot from 
the ground, and wire netting is run round to prevent rats, etc., from 
getting underneath it. There are six windows, which throw plenty 
of light on to the floor so that the hens can see to pick up the grain 
which is scattered in the litter. This house was considered rather 
costly at the time it was put up, but the extra ^g-yield and the 
saving of labour soon justified the purchase. 

The four smaller houses, which hold the breeding stock and 
ducks, are fitted with strong sledge runners, which are in practice 
fotmd to be much more serviceable than wheels. They are not 
difficult to move, one horse being quite sufficient. 

Good stock birds are as necessary to profitable poultry keeping 
as good housing, so well-bred male birds are bought, or reared 
from eggs got from a utility poultry-yard where trap-nesting and 
pedigree breeding are carried on, rather than from an exhibition 
breeder who goes in for combined fancy and utility stock. 

A good piice is paid and a healAy, medium-sized bird pur- 
chased which has been bred from a trap-nested pedigree hen with 
an egg record of 230 to 260 two-ounce eggs in her pullet year. This 
cockerel or cock is mated to 12 or 15 second-season hens which have 
been specially selected from the rest of the flock, and housed in a 
colony house situated at a little distance from the others to prevent 
the birds from mixing. 

I think line-breeding or in-breeding is a mistake on a farm 
where the birds have free range. For one thing they cannot 
be so carefully watched and culled as when kept in wire runs. 
The general health of the stock, a good average egg-yield for 
the whole flock, and the rearabiUty of the chickens, are of greater 
importance, in my opinion, than the production of a few “ record 
egg layers ” which, because of their freedom, cannot be trap- 
nested. 

Feeding.- The adult stock is fed three times daily. The first 
feed, as stated before, consists of oats, which are scattered in the 
litter in the houses the evening before — about half-an-oimce being 
allowed to each bird. This ovem^ht feeding can be done success- 
fully only if the houses are well lighted and have good rat-proof 
floors. For the second feed a wet mash is given at about 8.30, 
also in the house, before the fowls are let out. The ingredients of 
the mash are portioned out by measurement, a com scoop 
holding about one pint being used. 

The quantities of the different meals are varied to suit the 
season of the year, but the following mash has been very generally 
used throughout : — 
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4 scoopfuls of house scraps and cooked v^etables (potatoes, 
turnips and leaves of cabbages), together with the liquid 
thw axe boiled in. 

2 scooimils of bruised oats. 

2 „ bran. 

2 .. „ thirds. 

I „ „ maize-meal. 

I ,, „ fi^-meal. 

These ingredients are mixed well and moistened with a sufficient 
quantity of buttermilk or skim milk and water to make the whole 
into a soft crumbly condition. About one tablespoonful of this wet 
mash is allowed to each bird. After the wet mash is eaten the hens 
are allowed out to forage till the afternoon feed, which is given at 
3 o’clock in winter and at 5 o’clock in summer. They are then 
given as much grain as they will eat readily, without leaving any 
lying about — say about one ounce each — scattered outside amongst 
leaves or straw, to give them scratching exercise. This prevents 
the lazy hen from eating too much, and yet allows the active laying 
hens to get all the food they want, if they take the trouble to 
scratch for it. So many farm fowls get their com thrown down 
on to a bare piece of ground where they can easily overeat them- 
selves. There is really almost no danger of wasting grain by 
throwing it amongst rough litter, they pick up every particle of it 
in time, and the scratching exercise does them a lot of good. A 
plentiful supply of fresh water and cockle-shell grit is always 
placed near the fowl-houses. 

The chickens are fed principally on oatmeal and bruised oats. 
The oatmeal is ground at a neighbouring meal mill from ordinary 
farm oats, and before being fed to the chickens it is sifted through 
a wire sieve, and the coarse pinhead meal is fed as a dry feed, while 
the flour is used for a wet mash together with thirds, bran, boiled 
v^etables and skim milk. 

I find the chickens do well on bruised oats as a dry feed, and 
seem to enjoy picking the kernel out from the husk. As there is a 
bruiser on the farm, and the oats are being bruised freshly every 
week for the cattle, it makes a much less expensive diet than 
buying a dry chick feed which has to come by rail. 

The chickens are fed five times daily, getti^ two wet-mash feeds, 
and three dry feeds. Whenever possible skim milk or buttermilk 
is used for the chickens, either as a drink or to moisten the mash. 
When milk is scarce a little fish-meal is added to the water used to 
moisten the mash. 


In Vol. V. (1920) of the Annual Reports on the Progress of 

_ . Applied Chemistry, recently published by the 

• !!l Society of Chemical Industry, Dr E. J. Russell, 

the Director of the Rothamsted Experimental 
oaemucry. Station, describes the progress of agricultural 
chemistry during 1920. 

Fertilisers. 

Dealing first with fertilisers, Dr Russell points out that the 
most important fertiliser problems before the agricultural chemist 
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are those associated with nitrogenous fertilisers and basic 
slag. 

Nitrogenous Fertilisers — One of the most striking develop- 
ments of the war was the enormous expansion of plant for the 
fixation of gaseous nitrogen, and it was generally supposed that 
the end of the war would see a gigantic output of nitrogenous 
fertilisers, more than necessary for the immediate requirements of 
agriculture. Nothing of the sort has happened, however, and 
s^phate of ammonia and nitrate of soda still retain their old 
position as the most important nitrogenous fertilisers. Before 
the war no great amoimt of nitrogen fixation was actually being 
carried out, but to-day all the large civilised countries of Europe 
have extensive plant. An excellent summary of the position is 
contained in the Report of the Nitrogen Products Committee (Cd. 482) 
(1920). The total possible output of combined nitrogen from 
existing plants in Germany alone is put at 500,000 tons : this 
amoimt is equivalent to 2} million tons of sulphate of ammonia, 
which is nearly double the pre-war consumption of the whole 
world. 

The British plant is also extensive, as also is that of France, 
Norway, Sweden and Italy, so that there is no need to fear the 
nitrogen starvation which was predicted in the nineties. On the 
other hand, there is nothing approaching a glut at present, as the 
use of nitrogenous fertilisers is increasing greatly. 

Turning to particular fertilisers, nitrate of lime has on an 
average proved as effective a fertiliser as nitrate of soda, though 
in special conditions the advantage lies sometimes with the one 
and sometimes with the other. 

Ammonium salts will apparently be produced synthetically in 
larger quantities than any others. The carbonate would have 
many advantages, but is volatile and easily decomposable. 

The cheapest salt to prepare would probably be the chloride, 
and field experiments are being carried out to find out how it 
compares with other salts. 

In some ways the manufacture of calcium cyanamide or 
nitrolim is easier than other processes for nitrogen fixation, and 
there has been a great expansion of plant during the war. The 
production in Continental countries during the past year was 
restricted owing to lack of coal. 

In a summary of the field tiiak with these various nitrogenous 
fertilisers it appears that their order of effectiveness is nitric 
nitrogen 100 ; ammoniacal nitrogen 97 ; cyanamide nitrogen 90 
or less. The effectiveness of any one fertiuser depends of course 
on the particular local conditions. The decomposition which 
nitrolim undergoes in the soil is not yet fully understood. Until 
ttik has been worked out it is probably safer not to use the fer- 
tiliser as a top dressing, but to use it at or before time of sowing. 

Phosphates are of equal importance with nitrogen 
compounds as fertilisers. The two great sources are basic slag 
and mineral phosphates. The latter was formerly used almost 
entirely as superphosphate, but is now attracting attention for 
direct application to the land. The changes recently brought 
about in the process of steel-making have entirely altered the 
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I^Sli:] RECEKT PROGRESS IN AGRICULTURAL CHEMISTRY. 

character of the slag which is put upon the market, and makes it 
necessary for further experimental work to be carried out to 
determine the value of the new types of slag. This aspect of the 
question is dealt with separatdy in the article on basic slag, p. 321. 

Potash Fertilisers } — Before the war we were dependent entirely 
upon Germany for our supplies of potash salts. Now there are 
three possible sources of supply : (i) from Stassfurt in Germany, 
as before the war ; (2) from the mines in Alsace, a recent develop- 
ment ; (3) from such national war-time enterprises as survive into 
the post-war period. With (i) it is unnecessary to deal further, 
exc^t to state that during 1919 the production was much below 
the pre-war output. (2) The Alsace deposits. Since the Armistice 
these deposits have been strenuously developed. They differ in 
one important respect from the German : they consist mainly of 
chlorides, while the Stassfurt deposits contain sulphates as well. 
Full advantage has been taken of the temporary German dis- 
organisation by the Alsace authorities to develop their mines. 
The estimated production is : 


1920 

1921 

1922 


Ciude Salts, 
Tons. 

1.320.000 

2.040.000 

2.340.000 


Pure Potash, 
Tons. 
220,000 

340.000 

390.000 


From the Armistice up to February 1920 Germany had 
supplied this country with only about half as much potassic salts 
by weight as came from Alsace (19,280 tons against 37,258 tons), 
though by reason of their greater richness the value was higher 
({323,727, against £275,476). (3) It still remains to be seen 

whether any of the new potash industries started during the war 
will survive the competition with the natural sources of potash. 


Supposed Stimulants to Plant Growth. 

Persistent claims have been put forward in recent years that 
plant growth could be increased by the use of certain stimulants 
which would allow full advantage to be taken of nutrient salts or 
other favourable conditions present. The methods fall into two 
groups dealing respectively with the seed and the growing plant. 

Seed, Treatment . — ^It has long been known that germination 
could be hastened and seedling growth improved by preliminary 
treatment of seeds with certain substances, but it has not been 
clear that the final growth of the plant was affected except in cases 
where fungus spores were concerned. A treatment known as the 
“ Wolfryn process ” has been brought out which comprises soaking 
and electrolysis in a salt solution with subsequent chying and is 
claimed to increase final yields. No satisfactory confirmation of 
this claim could, however, be obtained. An exception must 
apparently be made of infected seeds, where heating has been 
shown to be a feasible treatment, as the seeds will withstand 
temperatures fatal to the fungus. 


* See also p. 32') 



TSK SCOTTISH JOURNAL OF AGRICULTURE. [jULV 


Soils. 

The most important work which has been engaging the atten- 
tion of tlte j^ricultural chemists in recent years has been on tiie 
sourness or acidity in soil. The problem is being attacked from 
different sides, and much useful work is being done, but the in- 
vestigations are still far from complete. 

Feeding. 

. Some difficulties connected with the analysis of feeding stuffs 
are discussed, and a review is given of recent work on Vitamins 
(seebdow). 

Straw as Food . — Methods by which it has been attempted to 
increase the digestibility of straw are described, but no scheme 
suitable for practical application has yet been devised. 


In the Journal of the Society of Chemical Industry for March, 
vol. xl., No. 5, p. 79, r. Professor A. Harden contributes 
xr-* • r,A 4-i>. important article on the occurrence of 


* vitamins in various foodstuffs, and explains 
uppy. effect of a deficiency of the different 

vitamins on the nutrition and growth of the animal. He also 
deals with the not less important question of the influence of 
processes of manufacture or preparation on the vitamin content. 
While the article deals primarily with human foods, it is never- 
theless of much interest to agriculturists, and the conclusions 
drawn are, in many cases, equ^ly applicable to the feeding stuffs 
of the farm. 


The recent article in the JourmP will have made readers 
fam il i ar with the functions which vitamins fulfil in nutrition, so 
that it is unnecessary to take up time in describing them again. 
Two important points, however, may be mentioned. First, that 
the mammalian organism is unable to synthesise these principles 
for itself and is entirely dependent for its supply on the food with 
which it is nourished ; second, that the young growing organism 
requires a relatively greater supply of them than the adult. It 
must further be remembered that the offspring is in its early 
stages entirely dependent for its nutrition upon the mother, who 
has therefore to receive a suppty of vitamins adequate for the 
needs both of herself and of her young. 

The distribution of these factors among the common articles 
of diet of man and the domestic animals is being gradually worked 
out, but there is still much to be done. The following table 
(p. 319) shows the occurrence and functions so far as they have 
been investigated. 


Vitamin Requirements.^— Our knowledge of the vitamin 
requirements of different animals is still very imperfect. One 
important conclusion which has been definitely ascertained in this 
respect is that different animals, even although closely related, 

^ This Journal^yoV iv., No 2, p. 140J 
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vary very considerably in their need for vitamins. The require- 
ments are, of course, much greater in the young growing animal 
than in the adult, and where a mixed ration of more or less fresh 
and natural foods is being fed, the danger of the lack of vitamins 
is comparatively small. It is in cases where the ration is confined 


1 

Vitamin A 
or 

Fat -soluble A. 

Viiainin B 
or 

Water-soluble B 
(Anti-neuritic). 

Vitamin C 
or 

Water-soluble C 
(Anti-scorbutic). 

Etfcct of de- 
ficiency .. 1 

1 

) 

'Retarded growth, 
ending in death, 
eye disease 
{keratomalacia)^ 
probably one 
factor in causa- 
tion of rickets 

Retarded growth, 
ending in death, 
beri-beri, poly- 
neuritis of birds, 
rats, etc 

Scurvy 

Chief «ourres 

1 

1 

1 

/Animal fats, fish 
liver oils, green 
vegetables, egg- 
yolk, butter and 
milk, oleo- mar- 
garine, in pro- 
portion to animal 
fat 

Seeds, particularly 
in the germ, peri- 
carpandaleurone 
layer, yeast, egg- 
yolk 

(jreen vegetables 
(especially cruci- 
fer;e), orange & 
lemon j' u i c e, 
tomatoes, ger- 
minated seeds, 
swedes & turnips 

Present in 
smaller am- 
ounts 

1 Oil-seeds, carrots 

Meat, milk, pota- 
toes and some 
other tubers and 
roots, green vega- 
tables, some fruit 
juices 

Meal, milk, pota- 
toes and some 
other tubers and 
roots, many fruit 
juices, dried 
vegetables 

Absent from... 

i 

' Most vegetable 
oils, most lard, 
most margarine, 

■ white bread, egg- 
white, yeast, 
purified proteins, 

• & carbohydrates 

White bread, pol- 
ished rice, fats, 
egg-white, puri- 
fied proteins and 
carbohydrates 

Seeds, white 
bread, fats, yeast, 
purified proteins 
& carbohydrates 

j 

1 


to one or two foods, and in particular during winter feeding, that 
the danger of a shortage of vitamins is most likely to occur. 

Variation in the Vitamin Content of Foodstuffs. — 
It is almost certain that the amount of vitamin contained 
in natural foodstuffs is not a constant quantity, but varies 
under different conditions of season, a^e and so forth. Vfery little 
accurate work has yet been done in this direction, but indications 
have been observed, for example, that the anti-scorbutic potency 
of grass is greater when the grass is young than when it is fully 
grown. Another case is that of seeds which may contain a 
vitamin during the germinating stage while the dried seed itself 
contains little or none of the principle. 

When we come to deal with secondary foodstuffs — for example, 
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milk— a further complication arises, since the vitamins are all 
derived from the feeding stuffe, and the amovmt present in the milk 
mi^ht thus be expected to vary according to the nature of the 
ration. On the other hand, in cases where very little vitamin is sup- 
plied, the amoimt of milk secreted might be diminished, while the 
vitamin content was kept up, or a certain amount of the vitamin 
might be obtained from the tissues of the mother. Here, again, 
the experimental evidence is not yet conclusive. Hopkins, at 
Cambridge, found that the fat-soluble factor of goat’s milk re- 
mained approximately constant when the animal was given a diet 
deficient in that respect, but that the quantity yielded fell off. 
On the other hand, in America, severd investigators working with 
cows found onl}' a small diminution in the milk flow, but a large 
depreciation in the anti-scorbutic potency of the milk, when the 
cows were given a diet deficient in vitamin C. Indications have 
also been frequently observed of the anti-scorbutic inferiority of 
winter to summer milk, and the winter feed given to cattle in this 
countrjf is frequently very deficient in both vitamins A and C. 

It is, moreover, obvious that the vitamin content of many 
important foodstuffs, such as butter, meat, animal fats, etc., must 
be dependent on the diet of the animals from which they are 
derived. 

Influence of Processes of Manufacture or Prepara- 
tion. — Milling of Grain . — The classical example of this is the 
milling of grain (rice, wheat), in which the germ, or embryo, which 
contains by far the greater part of the vitamin B, and most of the 
pericarp and alcurone layer, which contain the rest, is removed. 
In the case of adults, getting a considerable variety of food, the 
effect of this may not be serious, but it is now well known that 
where the ration is more limited the effects may be serious. It is 
also well known that the unbalanced use of milled rice leads to the 
disease known as “ beri-beri,” and is the main cause of this disease 
in the tropics. 

Desiccation . — The effect of drying varies very greatly with 
the nature of the food material. Cabbage loses 70 to 80 per cent, 
of its anti-scorbutic potency after drying, and similar results are 
given by many other vegetables. About milk there is still some 
uncertainty, and it depends upon the precise process employed in 
drying. If there has been no undue exposure to a high tempera- 
ture, and if aeration is avoided, dried milks can be prepared not 
greatly inferior in anti-scorbutic potency to fresh milk. 

Heat . — The action of heat on the vitamin content of food- 
stuffs is, of course, of fundamental importance, since many of 
the processes of food preparation and preservation involve the 
application of heat at some stage. The investigation is compli- 
cated by the fact that in some cases aeration plays an important 
part, as well as rise of temperature. The effect of heat depends 
largdy on the nature of the material in which the vitamin occurs. 

The practical conclusion as regards the processes of sterilisation 
is that at present it is unsafe to dogmatise, in particular with 
regard to the anti-scorbutic vitamin, so that each new case really 
requires special investigation. It is already known, for example, 
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that the process of canning largely destroys the anti-scorbutic 
value of green v^etables, whereas canned tomatoes retain a large 
part of the high activity of the fresh fruit. 

Oils and Fats. — Particular interest attaches to the presence 
of vitamin A in oils and fats because these are constituents of all 
diets and, moreover, form in many cases the chief, if not the only, 
source of this vitamin. Almost all animal fats have been found to 
contain this substance, the striking exception being lard. 

The vegetable oils form a problem of great importance in this 
respect. Most of the oil-seeds contain more or less of the vitamin, 
whereas many of the vegetable oils as placed on the market, and 
used for the preparation of margarine, are devoid of it. Whether 
this is due to the small proportion present in the original seed, to 
the process of extraction or to the subse<juent treatment of the oil 
is not definitely known. Further investigation is urgently called 
for to settle these important questions. Much has already been 
done at the initiative of the manufacturers, and thanks to the wise 
liberality of the Medical Research Council, which has devoted 
large sums to the support of investigations on the vitamins, steps 
are now being taken to make a systematic study of this subject, 
which has so vital a bearing on the health of the population in 
general, and also is intimately connected with many nutrition 
problems in the feeding of live stock. 


An important discussion organised by the Faraday Society on 
the production and utilisation of basic slags is reported in a recent 
-Rpiii.. ai.mi number of the Transactions of the Society 

* ■ (vol. xvi., pt. 2, p. 261, 1920). .\t this meeting 

representatives of steel-makers, agriculturists and agricultural 
chemists were present, so that the discussions which followed the 
various papers were particularly valuable. 

It should be pointed out that basic slag differs from all the more 
important fertilisers in common use, inasmuch as it is not manu- 
factured specially for agricultural purposes, but is a by-product 
obtained in the manufacture of steel, and consequently any change 
in the method of manufacturing steel may bring about a consider- 
able difference in the quality and composition of the sls^ which 
may have a very important bearing on its fertilising value. The 
■slag which was in use before the war — 'the valuable properties of 
which are familiar to agriculturists — was mainly produced by what 
is known as the Basic Bessemer Proce.ss. In this country a steady 
change in the method of making steel has been taking place in 
recent years, and now practically all the steel in this country is 
manufactured by what is known as the Basic Open Hearth Process, 
which gives a slag differing widely in composition and in pro- 
perties from the old Bessemer slag. As a consequence of this the 
results of the large amount of experimental work which has been 
carried out with the old Bessemer slags are not applicable to the 
slags now on the market, and a fresh series of experiments will be 
required to bring our knowledge up to date. This point has 
probably not been sufficiently appreciated by the practical farmer, 
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and the difficulties which have been experienced in the use of slag 
in recent years are undoubtedlj* due to this cause. 

Dr E. J. Russell, the Director of the Rothamsted Experi- 
mental Station, opened the discussion with an historical review of 
the early use of basic slag, and referred to the important series of 
field experiments carried out at Cockle Park under the direction of 
Professor Somerville, Sir T. H. Middleton and Professor Gilchrist 
successively. To these three more than to any others we owe the 
great advances in knowledge of the use of basic slag. Their 
experiments were carried out with the old Bessemer slag. 

Three distinct substances arc now used under the one name of 
basic slag ; 

(1) Bessemer slag, containing about 20 per cent, of phosphoric 

acid (P2O5) (43'6 per cent, tricalcic phosphate). 

(2) Open hearth basic slag, 7 to 14 per cent, phosphoric acid 

(PgOs) (i3‘4 to 31 per cent, tricalcic phosphate). 

(3) Open hearth basic slag, 7 to 10 per cent, phosphoric acid 

(P2O5) (i5‘4 to 218 per cent, tricalcic phosphate), in the 
manufacture of which a considerable proportion of 
calcium fluoride has been used. 

The object in adding calcium fluoride is to make the slag more 
fluid. 

The phosphorus of the first two types of slag is nearly all 
soluble (85 per cent, or more) in 2 per cent, citric acid under 
certain conventional conditions : that of the third tj-pe is not — 
only 20 per cent, or less dissolving. 

It may be said at once that no important agricultural distinc- 
tion between the first and second of these classes has been proved 
with certainty when the slags are used in quantities containing 
eqtial amounts of phosphorus, and so far as present information 
goes, these slags are of equal value per unit of phosphorus to 
agriculturists. There are, of course, disadvantages in low-gradt 
materials, in that large bulks have to be handled, and therefore 
larger expenditure is incurred, and deliveries to the farm or fields 
may be delayed. But when allowance has been made for these 
items there is no great difference between the two classes of slag. 
The third class, however, is somewhat different, and agricultural 
investigators generally agree that it is less effective than the first 
two types, though they have not yet wholly succeeded in evaluating 
it. 

The problem thus resolves itself into three broad divisions ; 

(1) What is the agricultural value of the various basic slags 

likely to be available in the near future ? 

(2) Is this value related to the chemical constitution of the 

slag in any simple way that would allow of some chemical 
expression and on which an evaluation method might be 
based ? 

(3) Is it possible for the steel works to raise the phosphorus 

content of the slag and generally to increase the effective- 
ness, pf the so-called loW-grade slags ? 
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An extended trial with the three types of basic slag is now being 
organised under the auspices of t^ Agticultural Education 
Association by workers in different parts of the country, and the 
result should give much valuable information. 

Dr Russell then described the general results obtained in the 
experiments at Cockle Park, and di^ussed the possibility of other 
constituents in the slag apart from the phosphate being of 
fertilising value. It was formerly supposed that the free lime in 
slag was of great importance until it was realised that not more 
than from 2 to 3 per cent, of free lime was present, so that the 
amount added to the groimd is negligible. The Bessemer slag, 
however, produced effects on heavy grassland which could not be 
obtained by equivalent dressings of mineral phosphate or super- 
phosphate. In this country it is assumed that the phosphate in 
basic slag is in the form of a silico-phosphate, which may differ in 
physiological action from the ordinary phosphate. In France, on 
the other hand, the view is held that some of the other con- 
stituents present in small quantities are of importance, and the 
manganese content of slag is actually determined. Direct experi- 
ments with manganese compounds in this country have not 
so far given promising results. The question of the fineness of 
grinding was also considered, and the experiments of Collins were 
quoted, which show that the standard sieve of 100 meshes to 
the inch affords the best results. There is no evidence, however, 
for supposing that fineness of grinding is the sole factor or is anj’- 
thing more than an important secondary consideration. Summing 
up. Dr Russell said he saw no reason to depart from the customary 
British method of regarding the phosphorus as the essential 
fertilising constituent in basic slag, although he admitted that a 
silico-phosphate might have a special fertilising value and that 
the basic nature of the slag was important. 

The question of enriching basic slags poor in phosphate was 
next considered. Two methods were suggested : (i) fractionation 
of the slag so as to concentrate the phosphorus as much as possible 
in one part of the slag ; (2) enrichment of the slag by adding finely 
ground mineral phosphate in the ladle. 

The discussion which followed dealt with the very serious 
manufacturing difficulties which would arise in giving effect to 
Dr Russell’s proposals. 

Sir Thomas H. Middleton, K.B.E., followed with a paper on 
“ The National Aspects of the Case for Increasing the Supplies of 
Basic Slag.” He dealt first with the food supplied by the soil of 
the United Kingdom, and showed that in the period before the 
war (1909-13) the home supply each week would have sufficed to 
support the population from Friday night until Monday momixig, 
— i.c. we had become a nation of self-suppliers for the week-end. 

He next dealt with the scope there is for the improvement in 
pastures and described the enormous improvement which can be 
Wought about by the adequate use of basic slag. In deling with 
the effect of pasture improvement on tillage farming, Sir Thomas 
showed that by increasing the productivity of the pasture land it 
would be possible to devote a considerably larger area to tillage 
without reducing the numbers of live stock. 
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and the difficulties which have been experienced in the use of slag 
in recent years are undoubtedl}’ due to this cause. 

Dr E. J. Russell, the Director of the Rothamsted Experi- 
mental Station, opened the discussion with an historical review of 
the early use of basic slag, and referred to the important series of 
field experiments carried out at Cockle Park under the direction of 
Professor Somerville, Sir T. H. Middleton and Professor Gilchrist 
successively. To these three more than to any others we owe the 
great advances in knowledge of the use of basic slag. Their 
experiments wwe carried out with the old Bessemer slag. 

Three distinct substances are now used under the one name of 
basic slag : 

(1) Bessemer slag, containing about 20 per cent, of phosphoric 

acid (PjOj) (43 6 per cent, tricalcic phosphate). 

(2) Open hearth basic slag, 7 to 14 per cent, phosphoric acid 

(PsOs) (i5’4 to 31 per cent, tricalcic phosphate). 

(3) Open hearth basic slag, 7 to 10 per cent, phosphoric acid 

(P2O5) (i5'4 to 21'8 per cent, tricalcic phosphate), in the 
manufacture of which a considerable proportion of 
calcium fluoride has been used. 

The object in adding calcium fluoride is to make the slag more 
fluid. 

The phosphorus of the first two types of slag is nearly all 
soluble (85 per cent, or more) in 2 per cent, citric acid under 
certain conventional conditions : that of the third type is not — 
only 20 per cent, or less dissolving. 

It may be said at once that no important agricultural distinc- 
tion between the first and second of these classes has been proved 
with certainty when the slags arc used in quantities containing 
equal amounts of phosphorus, and so far as present information 
goes, these slags are of equal value per unit of phosphorus to 
agriculturists. Tlierc are, of course, disadvantages in low-grade 
materials, in that large bulks have to be handled, and therefore 
larger expenditure is incurred, and deliveries to the farm or fields 
may be delayed. But when allowance has been made for these 
itenrs there is no great difference between the two classes of slag, 
'fhe third class, however, is somewhat different, and agricultural 
investigators generally agree that it is less effective than the first 
two types, though they have not yet wholly succeeded in evaluating 
it. 

The problem thus resolves itself into three broad divisions : 

(1) What is the agricultural value of the various basic slags 

likely to be available in the near future ? 

(2) Is this value related to the chemical constitution of the 

slag in any simple way that would allow of some chemical 
expression and on which an evaluation method might be 
based ? 

(3) Is it possible for the steel works to raise the phosphorus 

content of the slag and generally to increase the effective- 
ness of the so-called low-grade slags ? 
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An extended trial with the three types of basic slag is now being 
organised under the auspices of the Agricultural Education 
Association by workers in difierent parts of the country, and the 
result should give much valuable information. 

Dr RusseU then described the general results obtained in the 
experiments at Cockle Park, and discussed the possibility of other 
constituents in the slag apart from the phosphate being of 
fertilising value. It was formerly supposed that the free lime in 
slag was of great importance until it was realised that not more 
than from 2 to 3 per cent, of free lime was present, so that the 
amount added to the ground is negligible. The Bessemer slag, 
however, produced effects on heavy grassland which could not be 
obtained by equivalent dressings of mineral phosphate or super- 
phosphate. In this country it is assumed that the phosphate in 
basic slag is in the form of a silico-phosphate, which may differ in 
physiological action from the ordinary phosphate. In France, on 
the other hand, the view is held that some of the other con- 
stituents present in small quantities are of importance, and the 
manganese content of slag is actually determined. Direct experi- 
ments with manganese compounds in this country have not 
so far given promising results. The question of the fineness of 
grinding was also considered, and the experiments of Collins were 
quoted, which show that the standard sieve of 100 meshes to 
the inch affords the best results. There is no evidence, however, 
for supposing that fineness of grinding is the sole factor or is anj’- 
thing more than an important secondary consideration. Summing 
up. Dr Russell said he saw no reason to depart from the customary 
British method of regarding the phosphorus as the essential 
fertilising constituent in basic slag, although he admitted that a 
>ilico-phosphate might have a special fertilising value and that 
the basic nature of the slag was important. 

The que‘'tion of enriching basic slags poor in phosphate was 
next considered. Two methods were suggested : (i) fractionation 
of the slag so as to concentrate the phosphorus as much as possible 
in one part of the slag ; (2) enrichment of the slag by adding finely 
ground mineral phosphate in the ladle. 

The discussion which followed dealt with the very serious 
manufacturing difficulties which w<’ould arise in giving effect to 
Dr Russell’s proposals. 

Sir Thomas H. Middleton, K.B.E., followed with a paper on 
“ The National Aspects of the Case for Increasing the Supplies of 
Basic Slag.” He dealt first with the food supplied by the soil of 
the United Kingdom, and showed that in the period before the 
war (1909-13) the home supply each week would have sufficed to 
support the population from Friday night until Monday morning, 
— i.e. we had become a nation of self-suppliers for the week-=end. 

He next dealt with the scope there is for the improvement in 
pastures and described the enormous improvement which can be 
brought about by the adequate use of basic slag. In dealing with 
the effect of pasture improvement on tillage farming. Sir Thomas 
showed that by increasing the productivity of the pasture land it 
would be possible to devote a considerably larger area to tillage 
without reducii^ the numbers of live stock. 
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Sk A. Buuel Hall dealt with the demand for basic slag, and 
Professor Gilchrist described the results of the long series of in- 
vestigations on the use of basic slag carried out at Cockle Park. 

Mr Geoige Scott Robertson ^ke cm “ A Comparison of the 
Effects of Various Types of Open Hearth Basic Sbgs on Grass- 
land ” as a means of ascertaining the availability of tiie slag. The 
following is a summary of his results : — 

1. The field trials indicate that open hearth basic slags provicte 
a valuable somce of phosphoric acid on soils very deficient in this 
ingredient, and that these slags can be very profitably used for the 
improvement of our heavy day soil pastures and meadows. 

2. The laboratory and field results both suggest that open 
hearth basic slag is not a uniform material, and that important 
differences may exist between two open hearth basic slags of 
similar solubility. One may succeed, whilst the other produces 
poor results. 

3. Solubility according to the citric acid test is no criterion, nor 
yet an approximate indication of the fertilising value of open 
hearth basic slags compared with high citric soluble basic slags. 

4. It is eminently desirable that several series of field experi- 
ments on both arable and grass land should be carried out over a 
period of years with as many different types of open hearth basic 
slag as can be conveniently procured. It cannot be too often 
emphasised that they contain a new type of phosphate, and much 
more information than at present exists is necessary, as well as 
desirable. 

5. It has often been stated that the foundation of a permanent 
system of soil fertility depends more than anything else upon an 
adequate supply of phosphates. In view, therefore, of the in- 
creasing s^ncultural demand for phosphates, it is advisable that 
consideration should be given to the feasibility of grading up the 
phosphoric acid content of the lower grades of open hearth basic 
slag in such a way that it may be economically possible to place 
them on the agricmtural market. 

Other papers dealt with the “Solubility of Basic Slags,” and 
“Various Modifications of the Methods of Steel-making.” 

A general discussion followed, in which many points of interest 
were dealt with, and the meeting concluded vrith the unanimoiis 
adoption of a resolution recommending “ the Ministry of Agriculture 
and Fisheries to create, in consultation with the Iron and Steel 
Institute, a permanent Committee to study the Basic Slag problern, 
consisting of three or four steel-makers, three or four agricul- 
turists and agricultural chemists, a representative of the Fertiliser 
Trade, and a representative of the Ministry of Agriculture.” 


In Nature for 12th May last the present position r^ard^ 
potash supplies is reviewed. In 1913 the world’s consumption 
» Bii mLUag of potash (calculated as K^) was about 
. ■ 1,000,000 tons for agricultural purposes as 

against 135,000 tons for all other purposes. Before the war this 
consumption was supplied entirely from Germany, chiefly from 
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the mines situated in Gennany proper, and to a much smaller 
'CXtffltt liom the mines in Aisace, theoi subject to Germany. All 
these mines were in German hiuids, controlled by the Potash 
Syndicate, which deliberately limited the Alsatian output to 5 per 
cent, of the total, in order to protect the very large capital that 
had been invested in the North German potash mines. 

Of the world’s consumption of potash in 1913, Gennany used 
more than half, while in Great Britain the amount utilised 
amounted to only 23,410 tons. In that year German larid 
received about eight times as much potash per acre as did land in 
this country, but our needs are less in this respect than are those 
of Gennany, because our land is on the average much heavier 
than that cultivated in Germany, thus needing less potash. In 
Germany, also, some of the crops, such as potatoes, grown on a 
much larger scale than here, recjuire more potash. There seems 
little doubt, however, that this country could use with great 
advantage very much larger quantities of potassic manurial agents 
than it has done in the past. The preparation of the various 
finished products is relatively a simple operation, so far as chemicd 
manufacture is concerned, and the question of potash supplies is 
thus mainly the availability of the raw materials. 

Since the recovery of the provinces of Alsace-Lorraine, France 
has resumed possession of the Alsatian potash deposits which 
underlie an area of some 2oo square kilometres, and are esti- 
mated to contain about 1,500,000,000 tons of crude potash 
salts. The Alsatian deposits are immensely superior in chemical 
composition to those in North Germany. They are much 
richer in potash, for whereas the German crude salts average 
about 10 to 12 per cent, of KjO, the French deposits contain a 
proportion that is variously stated as between 18 and 25 per cent, 
of KjO ; moreover, the former contain a large proportion of 
magnesic chloride, while the latter are practically free from this 
objectionable impurity. In addition to the Alsatian and German 
deposits, there are deposits in Galacia and at Erythrea in Italy, 
and the recently discovered deposits in Catalonia, Spain, are 
likely to prove quite important. In Tunis, in Chile and in the 
United States, lakes rich in potash salts have been worked. 
Those in the last-named coimtry occur in Central Nebraska, 
and produced in 1918 salts carrying 40,000 tons of KgO. 

In this country the only practically available source of supply 
is the flue-dust from blast-furnaces. The amoimt of potash 
obtained has, however, been small, and has also been very variable, 
depending largely on the working of the blast-furnaces. As the 
result of a number of experiments it has been discovered that by 
addit^ a small proportion of salt to the blast-furnace charge, 
practically all the po^h present can be volatilised as chloride and 
recovered in the flue-dust. The ores richest in potash are the 
bedded ironstones of Secondary age, and when salt is added to the 
<haige of a blast-furnace smelting these ores, flue-dusts are 
obtamed that contain 30 or 35 per cent, of K *0 as chloride or othCT 
■water-soluble salts. Such dust is, therefore, considerably richer 
in potash than the ordinary manurial salts hitherto supplied from 
Gennany. The experiment of adding salt to the blast-furnace 
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charge has as yet been tried in onl}' a few works, but it has beea 
calculated that, if the salt process were adopted in every blast- 
furnace in Britain, potash eg[uivalent to 50,000 tons of KjO could 
be recovered annually. This figure is about double that of the 
British consumption of potash for agricultural purposes before the 
war, but there does not appear to be the slightest jarospect of the 
figure being reached for many years to come, and, in any event, it 
falls far short of the amount really required. 

Meantime, British agriculture needs potash most urgently, and 
it is suggested that the best policy in the national interest is to- 
help France to develop as speedily as possible the potash resources 
of Alsace, and to obtain from her the supplies of potash which our 
lands, neglected in this respect during the war, so sorely need. 

A leaflet. No. 335, issued by the Ministry of Agriculture and 
Fisheries, deals generally with potash fertilisers and contains 
suggestions as to the quantities to be applied to the various crops. 
Copies of this leaflet may be obtained by residents in Scotland on 
application to the Secretary to the Board of Agriculture for 
Scotland, 29 St Andrew Square, Edinburgh. 


In view of tlic attention recently devoted to the value of sun- 
flower silage, the following extract from an article by W. H. Hicks, 
E ila Superintendent of the Agassiz Experimental 

Farm, should be of interest. It is worthy of 
note that peas and oats, a mixture w(“ll adapted to Scottish con- 
ditions, formed a silage which came well out of the comparison. 

“ During the past seven years wc have fed approximately 3153 
tons of silage. This amount was made up of — 

1675 tons maize. 

1080 tons clover. 

345 tons pea and oat. 


And last year we grew and fed 53 tons of sunflower silage. Samples 
of each of the three former varieties of the 1917 crop were analysed. 

Maize yielded 24 •04'/,, dry matter. 

Clover yielded 25'ii% dry matter. 

Pea and oat yielded 27'67”{, dry matter. 

Sunflower yielded 29-33% dry matter. 

The dry matter i> what is left after the moisture is removed, and 
represents the feeding value of the product. The analysis of the 
dry matter is shown as follows : — 


Composition op Drv Matter. 


\ ariety of Silage. 

1 Crude 

1 Protein. 

Crude 

Fat. 

Carbo- 
h) drates. 

1^ ibre. 

Ash. 

Mdize ... 

8*30 

2*49 

59*8 1 

24*80 

4*60 

Clover 

14-41 

2.41 

40*36 

36-39 

6-43 

Peas and Oats . . 

7-94 

2*30 

46*81 

36-30 

6-35 

Sunflowers* 

1209 

4*29 

41*6 

26-92 

12*1 
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The figures given for the sunflowers were secured by averaging 
results of several samples anal57sed by the Dominion chemist. 

It might be well here to say just a few words with regard to how 
we feed the experimental cows and how we secure our data. The 
cows were fed hay only during one experiment, grain was fed at 
the rate of one pound for every three to four pounds of milk pro- 
duced. The silage was mixed with roots and straw when the two 
latter feeds were on hand, but in some of the trials silage was the 
only roughage fed. One kind of silage was fed during a two weeks*^ 
penod. The next period a different silage was fed, while the third 
period was the original one again. Figures were used only of the 
second week of each period, and the results were averaged for 
periods one and three and compared with period two. 

In feeding this way it was hoped to eliminate the tendency of the 
cows to gradually decrease in milk flow as the lactation period ad- 
vanced, exclude as much as possible complications sure to follow 
after a change of feed and lessen the effects of the individuality of 
the cow. 

Taking the average results from the four experiments, maize 
produced butter-fat 761 cents per pound and milk 3 '905 cents per 
hundredweight cheaper than clover. 

The average results of the four trials show that pea and oat 
silage produced butter-fat bi cents per pound cheaper than maize, 
while milk was produced •164 cents per hundred pounds cheaper 
when maize was fed. 

Only one test has been carried on to date with sunflower silage. 
The cows gave almost a pound of milk per cow per day more when 
fed maize than fed sunflowers. Although the percentage of fat W’as 
slightly greater when the sunflowers were fed, the difference was 
not sufficient to make up for the extra quantity bf milk given, as 
the cows produced '007 pounds of fat more per cow per day when 
fed maize. With the same value on the two silages maize 
produced the cheaper milk and butter,” 


The institution at Edinburgh of a station for research into 
problems of animal breeding was first considered in 1913, when 

Research in A,.in..i arrangernent was come to between the 
- Development Commission and the Board of 

Agricufture for Scotland. In June of that 
j’ear a Joint Committee representative of the University and the 
College of Agriculture was formed, and certain decisions were 
thereafter arrived at regarding the kind of organisation which 
was to be set up. Owing to the outbreak of war the work of the 
Joint Committee was suspended, and it was not until toward the 
end of 1919 that it was found possible to resume it. 

In view of the unsettled conditions at the time, the Committee, 
with the consent of the Development Commission and the Board' 
of Agriculture, decided to begin operations on a reduc^ scale 
and to extend the work gradually as events might justify this. 
Dr F. A. E. Crew was appointed head of the station, and an un- 
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ambitious scheme of work was submitted to and approved by the 
Government departments concerned. 

Suitable office and laboratory accommodation has been pro- 
vided by the University in a disused block of buildings in High 
School Yards. The rooms have been economically equipped and 
are now occupied. 

The work of the station will consist of research into the 
problems of animal breeding, conducted by investigators trained 
in methods of genetic research. In order that scientific inquiry' 
may be of the utmost practical value, it is essential that there 
should be an active and S3nnpathetic co-operation between the 
experienced stock-breeder and the trained laboratory worker. 

From the agricultural point of view the situation of the head- 
quarters in the heart of the city may appear to have obvious dis- 
advantages ; but on the other hand its proximity to the Univer- 
sity. the College of Agriculture and the Royal (Dick) Veterinary 
College to a large extent outweighs the disadvantages, since it 
will permit that easy reference to these institutions which is so 
necessary in research work. Moreover, much of the work is of 
such a character that it must be carried out in a well-equipped 
laboratory, furnished with conveniences which can be obtained 
only in a city. 

A certain amount of supplementary breeding-work with the 
smaller quickly-breeding animals will be conducted, but the 
intention is to take full advantage of the e.xperimental breeding 
which every stock-breeder is constantly canydng out in the 
ordinary course of his practice. It is not necessary to repeat 
experiments made by the experienced stock-breeder, provided 
that the results of such experiments have become known ; but, 
on the other hand, there are many problems still unsolved, and 
some of these at least will be taken up. 

It is proposed to build up gradually a “ clearing-house " of 
experience in which every animal breeding record, British and 
foreign, will be filed, so that full information may be available in 
response to inquiries from those interested. There is a great need 
for such a record being made available, but to secure the utmost 
utility for it the sympathetic co-operation of the practical breeder 
is indispensable. 

It is hoped that at a later stage facilities for experimental work 
will be provided on an institutional farm, and there the more special 
investigations will be carried out. In the meantime this must wait, 
imtil the need is recognised and endorsed by practical farmers. 

As the work grows, and as the station develops, it is hoped that 
the staff may be strengthened by the addition of specialists in the 
various branches of scientific work related to breeding. A com- 
plete staff should include specialists in Embryology, Cytology, 
Biochemistry, Comparative Pathology, and Statistics, as well as an 
experienced stockman. 

The main part of the work now in progress is a micrological 
study of the fleece of primitive sheqp, this being part of a concerted 
investigation into the possibility of improving the wool of the 
modem hill sheep. The results of this study ^vill be published 
^>hortly. 
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A siiRilar study of the fleeces of the Hackface-Southdown and 
Siberian-Shetland crosses belonging to the Board of Agriculture is 
also being made, and the develo{«nent of the fleece of the Black- 
feice is bei^ investigated. 

In the immediate future it is proposed to take up the problem 
of temporary and permanent sterility in horses, cattle, ^eep 
and pigs. A start has already been made with an investigation 
into the matter of Cryptorchism. 

It is hoped that the agricultural community will recognise that 
the success of the work lies largely with them, and that there is 
in it great possibility of service to the stock-breeding industry. 
Information concerning the station and its work will be gladly 
given at all times, and accommodation will be provided as far as 
possible for anyone who wishes to undertake a piece of approved 
research. It is particularly requested that stock-breeders will 
give information regarding any unusual phenomenon in connection 
with their breeding operations, so that a concerted investigation 
may be undertaken ; and that any specimen exhibiting an in- 
teresting abnormaUty, especially of the reproductive system, 
should be offered for examination and preservation. 


The operation of the scheme conducted by the Board of Agri- 
culture for Scotland for the inspection and certification of potato 
t.a<i4i. 4' crops of the immunc varieties has shown that 

of ktatoes. generally are handicapped in securing 

the punty of their crop owing to lack ot 
knowledge of the distit^uishing characteristics of the immune 
varieties and of the various “rogues.” With a view to assisting 
growers in overcoming this difficulty, the Board have issued a 
pamphlet which deals fully with the “ roguing ” of potato crop''. 
In this publication a detailed description of the various character- 
istics of the tuber, foliage and flower of the immune varieties 
of potatoes is given, together with particulars of the “rogues” 
which are commonly found in crops of these varieties. 

The pamphlet will be found useful and instructive by all whc 
■ are interested in potato growing, and should in particular prove 
most helpful to farmers and seed potato merchants who have 
applied for the certification of their immune crops this year. 

Copies of the pamplilet are obtainable on application to the 
Secretary of the Board at the price of 6 d. each, post free. 


The Area Study Meetings which are taking place in Edinburgli, 
Aberdeen and Fort William this summer will give Institute 

Scottish Women’s an oppprtumty of attending short 

- , . intensive courses in different aspects of their 

work, both as housewives and as members of 
the rural community. The Study Meetings had their origin in 
requests from the north-western, north-eastern and south-eastern 
area committees that the Board of Agriculture for Scotland should 
arrange for instruction, provided that there was a sufficient 
response from the Institute members. The central area com- 
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mittee are to be responsible for all arrangements in connection 
with the Women's institute Exhibit at the Highland and ‘Agri- 
cultural Society’s Show this year, which involves considerable 
effort on the part of the Institutes, while in the south-western area 
Institutes b^an at a later date than in other areas, hence the 
decision to hold this experiment in the centres already named. 

The course at the Study Meetings includes a short series of 
lectures on women’s place in the rural community with especial 
reference to Institute work at home and abroad, and its relation, 
to that of other bodies, voluntary and official. There will also be 
a series of demonstrations on utilising the produce of the garden 
and farm for the household, on the lines of the very successful 
course held in connection with the Conference in 1919. An 
alternative series of demonstrations will be given on the home- 
crafts by means of which things which are to the hand of the 
country woman may be utilised for adding beauty to the home, 
thus saving what might otherwise be wasted. This course will 
include skin-curing and fur-craft, willow basket-making, chair- 
caning and stitchery. Institute members will contribute their 
quota to the. meetings in a series of short papers on the Institute 
as it should be, both as regards the personnel of members, com- 
mittee and office-bearers, and the meeting-place and its accessorie^. 
^lembers in Aberdeen will have the privilege of hearing Professor 
Arthur Thomson, and of visiting the experimental station at Craib- 
stone and the Domestic Science Centres. In Edinburgh then* 
will be an exhibition of handiwork at the College of Art. In all 
the three areas the committees are arranging that time shall be 
given for social meeings and interchange of ideas as well as for 
class instruction. The response tt) the suggestion of Studv 
Meetings testifies to the vitality of the Institute movement. 
ITiere will be an attendance of from T00-200 members in each 
centre, and a large number of Institutes are paying for the expenses 
of two members in order to ensure that they have the benefit of 
reports and instruction from these on their return. 

The annual meeting of the National Federation of English and 
Welsh Institutes was held in London on the 3rd and 4th of May, 
when over 800 delegates were present. The meeting was a most 
satisfactory one, and showed that the Institute movement had 
made considerable advancement in all directions. 


Agricultural 

Conditions. 


The weather during March, April and May was, on the whole, 
favourable for outdoor work and, with few exceptions, cultivation 
proceeded satisfactorily, 'fhe rainfall in the 
eastern and north-eastern districts during 
the three months was unusually low, but more 
rain fell in the western and south-western counties, especiallj' 
during March and April. Cold winds and frost in May checked 
growth to a greater or less extent, and even in Jime night frosts 
were frequent in several districts. Fruit trees have suffered con- 
siderably owing to frost, and the abnormally dry weather has 
affected the hay crop to such an extent that the bulk will be more 
or less below the average. 
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The wheat crop has progressed normally in most cases and is 
g^erally vigorous and healthy. It is satisfactory to note that up 
to the present the crop is free from the bulb-fly which was so pre- 
valent m April and May last year, and which caused such wde- 
spread damage. The acreage sown is estimated to be about 
57,000 acres, showing an increase of 3000 acres as compared with 
last year. 

Barley is generally reported to be looking well, but in Moray 
and.^rwick the crop is said to have suffered to some extent 
owing to lack of moisture. The estimates of acreage sown indicate 
a decrease in the great majority of the districts, the total area being 
estimated at 192,000 acres, or fully 12,000 acres less than in 1920. 

The reports show that oats are the least satisfactory of the grain 
crops. On lights soils growth has been slow owing to lack of rain, 
and considerable damage has been caused by grub in many dis- 
tricts. The area sown is estimated to be greater than that of last 
year by about 17,000 acres, and to amount to a total of 1,040,000 
acres. 

Beans are everywhere reported to be doing well. Rye-grass 
and clover seeds are making fair progress, but growth has been 
slower than usual owing to Tack of moisture. 

Potato planting was practically completed at the end of May, 
and the crop is generally reported to be very promising. The 
total area is estimated at 151,000 acres, or 11,000 acres less than 
in 1920. The sowing of turnips and swedes was well advanced at 
the beginning of June, and the sowing of mangolds was fini^ed. 

The fruit reports are rather unsatisfactory and the present 
prospects are not very promising, especially in Perth and Lanark. 
In Stirling, however, fruit generally promises to be a fair crop. 

All classes of live stock have made satisfactory progre.ss during 
the spring. The lambing reports are especially satisfactory. 
Both on arable and hill farms the crop of lambs was well above the 
average, with twin lambs more numerous than usual. Consider- 
able losses among lambs have occurred in Kirkcudbright and 
Wigtown owing to scour; in Kincardine a high death-rate is 
recorded from " wool-ball ” and in Roxburgh from “ joint-ill,” 
while in Central Argyll there have been Tosses owing to the 
depredations of foxes. 

The supply of regular workers is now generally sufficient, and 
in some cases is in excess of requirements. Specially full reports 
on labour were obtained at the end of May in view of the hiring 
fairs that were held in many districts during that month. The 
wages being paid are described in detail in the Monthly Agricul- 
tural Report for ist June, and it will be observed that wages 
generally show a downward tendency. 


It is regretted that in the letterpress under the photograph of 
the pony stallion. ‘‘Atholl” which appeared with the article on 
Cometlon Highland Ponies in the Journal for April it 
was erroneously stated that the pony was 
bred at Blair-Atholl. The pony, as also its dam, Gaick Calling, 
was bred at Gaick Forest, Kingussie. 

331 



THE SCOTTISH JOURNAL OF AGRICULTURE. [JULV 


RECENT PERIODICAL LITERATURE. 

The maioriiy of the following extracts and summaries are taken from recent 
biUletins of the International Institute of Agriculture. FuU references 
to the bulletins^ and to the original publications quoted therein, may be 
obtained on application to the Secretary, Board of Agriculture for ScoUandr 
9 St Andrew Square, Edinburgh. 

The Nutritive Valne ol the Wheat Kernel and its Killing Products* 

7 . B. Osborne and L. B. Mendel, Jottr. of Biol. Chem., Baltimore. — The 
authors undertook a detailed study of the composition and nutritive value 
of the wheat seed and its milling products from the particular point of vievy* 
of the problems arising from modem milling methods and the yield desired of 
the products for general use. They review the literature on the composition 
of the embryo, the outer seed coats or bran, the endosperm and the whole 
seed, and they give the data extracted from this literature or obtained from 
their own investigations. 

For the most part, the experimental work of the authors consisted in a 
long series of experiments on rats, to reach a quantitative comparison be- 
tween the entire wheat kernel and its milhng products with re^ct to the 
nutritive value of their proteins and their content of water-soluble vitamine, 
both for the maintenance of adult rats and the growth of young ones. The 
results of these investigations may be summarised as follows : — 

The proteins of the wheat kernel are not greatly inferior, for mainten- 
ance, to casein or even to the total proteins of niilk, but are somewhat 
superior to gliadin. They are adequate for promoting the growth of rats 
to normal adult size, but the quantity of protein required for growth is 
relatively large. The crude protein of commercial wheat embryo flour 
appears to be more efficient than that of the entire wheat kernel for main- 
tenance, and much more efficient for growth. The crude protein of wheat 
bran has a higher value for growing animals than that of the embryo, and 
is as efficient as that of the combination of wheat flour with egg, milk or 
meat. Hence the agriculturist is justified in his liigh estimate of the value 
of wheat bran as a protein concentrate. 

The protein of the endosperm was adequate for the maintenance of 
adults but not for growth, even when the intake was large A diet con- 
taining only 10*3 per cent, of protein furnished by flour supplemented with 
egg, milk or meat produced more rapid growth than a diet containing even 
50 per cent more protein derived entirely from the wheat flour. This show's 
that, under oixiinary human dietary conditions, the proteins of wheat are 
advantageouslv employed. 

ODmmercial wheat embryo is much richer in water-soluble vitamine than 
commercial bran and flour. The pure embryo, carefully separated from all 
the other parts of the seed and used as the sole source of vitamine suffices 
to maintam young rats but fails to promote their growth. Wheat kernels 
from which the embryo has been carefully removed are still rich in water- 
soluble vitamine Following on these observations the authors raise the 
question of whether the w^atcr-soluble vitamine is a single substance or a 
mixture of two or more. If it is a single substance it must be a constituent 
of the endosperm. 

Rats fed for one year from the time of weaning on diets containing 92 
per cent, of wheat or 50 per cent, of commercial wheat embryo reached full 
maturity without giving any evidence that wheat contains a toxic substance. 

Applying these results to the question of the degree to which it is desir- 
able to mill flour, the authors conclude that, except in special cases, little 
can be gained by including bran and embryo in the flour when this is used 
for human food under the conditions prevailing in the United States, where 
the greater part of the flour consumed is taken along with other foods which 
make go<xi the nutritive deficiencies of its protein better than would be done 
by the proteins of embryo and of bran. Again, considering that the rations 
of farm animals require protein supplements and that wheat bran is a good 
source, the by-products of milling vml be better utilised as food for animals 
than for man. Besides, as about 80 per cent, of the wheat kernel can be so 
improved in nutritive value by adding animal products to the diet that a 
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M!;dougall’^ dips 

In PASTE, POWDER, and LIQUID. 

Sold by Principal Ironmongers, Agricultural 
Chemists, &c., throughout the country. 



OHIEF WHOLESALE AOEHTS FOR SCOTUND: 

CARRIJTHER8, SON & CO., 

70 to 78 King Street, Tradeston, 

GLASGOW. 
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SUTHERLAND & HORNE, 

GOLDSMITHS, 

Invite the Public to inspect their Stock of 

CLOCKS, WATCHES. JEWELLERY. SILVER and ELECTRO PLATE. 

HIGHEST STANDARD 

Old Gold and Silver Exchanged. Remodelled or Bought. Intelligent and Careful Mail Service. 
Specialitiet~GEM RINGS. WEDDING Ml CHRISTMAS GIFTS. 

'“farj 10 SOOTH ST. ANDREW STREET, EDINBURGH, ['••{gir 


ORDERS 


pergonal and 


attent on 




APPROBATION 

IS Specially 
catered for 
from a replete 


up-to-date 




Note ^rfrfrcss-suTHERLAND & HORNE, 

10 SOUTH ST. ANDREW STREET. 
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WHAT THE DAIRY SHORTHORN ASSOCIATION 
DOES FOR THE DAIRY SHORTHORN BREED. 

It promotes the breeding of Pedigree Dairy Shorthorn Cattle. 

It givM active support in developing their milk production to the fullest capacity} At the same 
time maintaining true Shorthorn character. 

It encourages the development of the Breed, and upholds its claims as the great improver 
of stock throughout the world. 

AN INNOVATION 

Registration of Dairy Shorthorn Cows for admission to Coates's Herd Book. 

In order to cover a wider field, and with the object of breeding up Dairy Stock for admission 
into Coates’s Herd Book, the Association publishes a Register of approved Dairy Shorthorn 
Cows with authentic Milk Records. 

YEAR BOOK AND REGISTER. 

The Year Book contains authentic Milk Records of Pedigree Dairy Shorthorn Cows, with 
photographs of typical animals from leading herds, and a collection of general information of 
special interest to Breeders of Dairy Stock ; also the Register containing entries of Shorthorn 
Dairy Cows and Heifers for ultimate inclusion of their progeny in Coates’s Herd Book. 

Copies of the Year Book and Register can be obtained from the Secretary, Price 10s 6d. 

JOIN THE ASSOCIATION. 

All owners of Dairy Cattle of the Shorthorn type should become Members of the Association 
which is doing so much foi the general advancement of their interests. 


riEASK WRITE FOR PAMPHLET AND PARTICULARS TO— 

The Secretary, Dairy Shorthorn Association, 

(0(^.1.) i6 BEDFORD SQUARE. LONDON. W.C.i. 

(Eatablisbed 1905) 
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mucii smaller amount of flour will satisfy the protein need of nutrition, it 
may well be that the use of the by-products of milling for the production 
of meat, milk,, or eggs will result in a greater economy in the use t>f flour 
than if these were directly for human food. 

The OomposUkm of Cereal Oraina : Aleorone* /. G. Vareschi, Turin,^ 
The author examines critically several of the commonest treatises on botany, 
show^ their mistakes regarding the location and nature of the chemicid 
constituents of wheat and rice grains. He makes out that several authors 
confuse between aleurone (a mixture of albuminoids not yet well <^fined 
and separated) and gluten (a mixture of at least five albuminoids, among 
which glutenin and guadin, especially the latter, are t5rpical), and he draws 
the following conclusions from liis work : — 

(1) True gluten is found only in wheat and rye grains. 

(2) The albumen or kernel of wheat, rice and the other cereals contains 

not only starch but also alwa\^ albuminoid material (gluten and 
non-gluten). 

(3) The gluten, whether previously formed or not, exists with the starch 

in the albumen and not in the so-called “ aleurone layer, and in 
much more minute quantities in the outer coats. In wheat-seed 
albumen, starch does not exist alone, but is always associated 
with gluten. The quantity of gluten increases from the middle 
towatds the outside of the albumen ; it has not yet been proved 
whether the gluten pre-exists in the albumen or is formed by the 
action of water. 

(4) It is easy to separate gluten from starch in wheat, but difficult to 

separate albumoid from starch in rice. 

(5) It is erroneous to state that aleurone is S5monymous with gluten. 

(6) The term “ aleurone should be abolished, so as not to cause con- 

fusion, and replaced by the generic name “ albuminous or protein 
matter.'" 

A Review of the Idterature on Tillage. M. C. Sewell, jour, of Amer, Sot . 
of Agron. — The heaviest expense in producing cereal and annual forage 
crops is on account of tillage — ploughing and cultivation. The d^th and 
frequency of ploughing, the number of weedings have a material influence 
on the cost of production of a crop. The prevailing opinions on the subject 
are, however, so conflicting that a review of the literature relating to it is 
most opportune. After recalling to mind the forerunners (Tull, Siestlej’). 
then tlie classic agriculturists of the nineteenth century, and lastly modem 
authors, the author points out that the prevailing theories regarding deep* 
and frequent ploughing are not found^ on experimental data, and he 
formulates the following conclusions ; — 

(1) Plougliing deeper than seven inches does not generally cause an 

increased yield. 

(2) Shallow ploughing may produce as great yields as deeper ploughing, 

but the depth less tlian seven inches which is best for economic 
production has not been determined. 

(3) There are not sufficient data to determine the expediency of frequent 

ploughing, but it appears that a suitable rotation of crops enables 
the number of ploughings to be decreased. 

(4) Cultivation may be necessary only to extirpate weeds or to put the 

soil into concution for absorbing rainfall ; it is therefore practical, 
except in very heavy soils, to reduce the amount of cultivation 
where it is intended primarily to maintain a soil mulch. 

(5) Many soils have naturally sufficient aeration, without cultivation, 

to ensure optimum bacterial and chemical activity. 

Numbers of Protosoa in the Sofl. D, Ward Butler and L. M, Crump, 
Ann, App. Biol. — The significance to agriculture of the presence of micro- 
organisms in the soil is a matter that has not yet been fully determined, but 
constant observation and experiment at Rothamsted is adding very 
considerably to our knowledge of the habits of these minute creatures. 
Earlier investigations have shown that the numbers of flagellate protosoa* 
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in the soil vary doting the year, and that mdbitiire and temperatnte have 
ai^^Mtfently noth^ to do with tiie fluctuation, though the addition of 
manure to the soil resulted in a great increase of numtN^ seven days after- 
wards. Now it has been shown that the numbers of awve flagellates 
daily in a see-saw rhy^m which the authors suspect may be connected wim 
reproductive periodicity. So marked is the iiuctuatimi that while on one 
day 12.000 individuals were found in a gram of soil, on the succeeding 
day none were discovered, though on the day next following 19,000 were 
again present. The numbers of flagellates in the soil showed no relation* 
smp to the numbers of bacteria, but there was a distinct relationship 
between the numbers of the latter and those of active amoebae, the number 
of which seem to determine those of bacteria a fortnight later. 

Crop SuooeHtoi and Frit Ely. F. /?. Petherhndge, Ann, Appl. BioL^ 
Experiment as well as fleld observation seem to show that the intensity of 
frit fly in wheat crops depends greatly upon the crop which has preened 
the wheat. It was notiem in successive years that bad attacks in winter 
wheat almost invariably followed leys containing rye gra^ or Italian r>"e 
grass ; and experiments were carried out to test and emlain these observa- 
tions. The results confirm the field observations, and the reason is that 
the autumn brood of frit fly lays its ^gs on the grass, on the shoots of 
which the larvaj feed, afterwards migrating to the young wheat plants when 
the grass has been ploughed in and the field sown. The damage done by 
the maggot seems to be much gr«iter on a loose than on a compact tilth, 
and this the author attributes to the fact that on the former the plants do 
not tiller so rapidly and are more likely to die under attack. He has never 
seen appreciable damage done by frit to wheat following potatoes, beans, 
corn or fallow, but the indications are that if these contained or were 
follow’ed by gross weeds in autumn, then the wheat succession might be 
attacked. The attack of frit after fallow may be avoided by bastard 
fallowing, though this makes the wheat liable to the wheat-bulb fly — a 
choice of two evils which the author leaves the farmer to decide for himself. 

Wheat-Bulb Ply. F. R. Petherbridge, Jour. Agr. Set. — The great 
damage caused by the wheat-bulb fly in several pa^ of Scotland suggests 
that close watch should be kept on observations which lead to fuller toow- 
ledge of the pest. The author thus summarises in Entom. Mon. Mag. for 
April the results given in detail in the paper referred to above, of his experi- 
ments on Cambridge University Farms. The flies hatch out in June and 
July, and lay their eggs in bare soil about one-eighth of an inch below the 
surface in July, August, and possibly September. Most of the eggs liatch 
out in the following spring, as they are usually found in wheat plants in 
March and April. A few may, however, haf^ out the same autumn. 
The larva on hatching from the egg makes its way into the middle of a wheat 
shoot, where it feeds at the base of the shoot, wmch it kills. When fully fed 
the tliird-stage larvne make their way into the soil, where they pupate about 
one and a half to two inches below the surface. Pupation usually takes 
place in May. 

How Plant Buga damage Vegetation. K. M. Smith, Ann. App. Biol . — 
A capsid bug, Plesiocoris rugicollis, destroys leaves and fruit of apple-trees 
by puncturing them in order to suck the juices within, and causing thereby 
pronounced distortion, check of growtli, and “ russeting," which ruin the 
fruit and do some damage to the tree itself. Experiments were conducted 
to determine whether the damage was due to the mechanical perforation of 
the plant tissues by the bug, to the chance introduction of bacteria with the 
bug's saliva, or to the infection of a poisonous secretion from the salivary 
glands. Artificial mechanical punctures produced no damage comparable 
to that caused by the bug, no bacteria were found to be present in damaged 
plant tissue nor in the bug's salivary glands, but a long series of observations 
on the action of dilute poisons on plant tissues, and of experiments with 
active bugs on different kinds of plants showed thaX the damage was due to 
the presence in the salivary glands of some toxic substance wliich produced 
v iolent effect upon the cells with which it came into contact. 

Fbeasanii and ''Leather-Jackets.” The Field. — A reproduction is 
given of a striking photograph of the contents of a pheasant's crop. The 
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bird wdB foitnd iti gardens near Uckdeld, Sussex, and 

•was shot. Examination showed that it had been devouting the leather* 
jacket ’* grubs of crane-flies, of which 1083 individuals were found 'within it. 

Cbangsi in Compositioii of the Soil and of the Water Extract of the Soil 
doUoarina Additkm of Manure. P. L. Hibbard, Soil Science^ Balt. — Fresh 
manure was mixed with loamy soils in the proportion of i, 2 and 5 per cent., 
the mixtures were kept at optimum moisture point and analysed, dating 
the year, from time to time. 

It was found that carbon dioxide in the soil atmosphere was increased 
in proportion to the’ manure added, but, in the year’s trial, the carbon de- 
creased, w'hile the nitrogen remained constant. Water-soluble matter at 
first decreased, as compared with untreated soil, then increase, but without 
ever equalling the sum of that in the soil plus that in the added manure. 
Nitrate quickly disappeared, and later reappeared and increased in propor- 
tion to the manure used. 

The above, in short, is a confirmation of the fact that fresh manure 
should not be added to a soil just pre'iious to or during the time a crop is 
growing. It should lie rememberea, however, that these experiments w'ere 
made with glass jars. 

the Inlhenoc of Ftriilisen on the Botanical Comp aiticn of Pastures in 
Uie Xf.S.A« 7. Skinner, Soil Science, Balt. — A pasture on loam soil 
receiv^ for seven consecutive years superphosphate, sodium nitrate and 
potassium chloride in a double triangle arrangement of plots with 66 mix- 
tures of fertilisers plus 6 controls , the total amount of fertilisers applied 
annualty >vas 50 pounds per acre ; the plots were 10 feet square and were 
separatel by 2-foot paths ; the grass was cut once a year so as to allow 
natural seeding. The principal forage pi mts were : — Poa compressa, pre- 
dominant at the commencement, j pratensis, Phleitm pratense, with 
^mailer proportions of w'hite clover and red clover. At the end of the 
experiment Poa pratensis had become predominant, especially in tlie plots 
wmich had received most niti^en, while Phlenm pratense was favourea by 
potash ; clover, however, did better in the plots where there was least 
nitrogen applied. 

The soil of the plots receiving well-balanced mixture or mixtures con- 
taining principally sodium nitrate remained neutral, whilst when no nitro- 
gen, or only a small amount, was applied it became acid ; this, however, 
-did not hinder the growth of clover, although in such cases it is favoured 
by liming. 

To sura up, the predominance of a given species of forage plant in a 
pasture is very probably due to the survival of those sf^ecies which the 
fertiliser appliw suits best, such fertiliser being possibly at the same time 
prejudicial to other species. 

Tht Action of some Common Fertibwes and Manures. /. E. Greaves and 
E. G. Carter, Soil Science, Balt, — After a full account of the works hitherto 
published in scientific literature on the various soil amendments and stimu- 
lants, the authors report some laboratory experiments on the action of 
various salts on the nitrogen mi phosphorus of the soil in their various 
forms. 

It stands confirmed that the sulphates of magnesium and calcium, the 
chlorides of sodium, potassium, magnesium and calcium, the nitrates of 
potassium, calcium and magnesium, also the salts of manganese and iron 
generally, can be efficient stimulants of soil fertility. 

The stimulating action would be due, in certain cases, to an increase of 
available phosphorus in the soil and in others to an increase in nitric 
nitrogen, increases caused by the action of the salts in question and sufifi* 
dent to explain the additional yield corresponding to their application. A 
remarkable increase is that of mtric nitrogen, which, in the case of sulphate 
of calcium, may be as much as 97 per cent. The increase of available 
phosphorus, either in the form of soluble phosphoric acid or in the form of 
organic phosphorus, was noted in aU cases but two—namely, with nitrate of 
manganese and Avith carbonate of ma^esium. The maximum increas^^ 
in soluble phosphoric acid w^as caused with nitrhte of magnesium (15*5 p^ 
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cent.) the increase in organic phosphorus was greatest with carbonate of 
manganese (6 26 per cent.). 

While sulphate of calcium is the strongest stimulant for rmdering more 
nitrogen available, carbonate of manganese acts similarly for phosphorus 
in combined increase of its two forms (soluble phosphoric aad and 
organic phosphorus). 

Nitrogen Losses in Urine. F, E. Bear and J, R. Roy son, Jour, of Amer, 
Soc. of Agron . — More than half the nitrogen of farmyard manure is con^ 
tained in the urine, hence the interest of the research undertaken by the 
authors on the losses of nitrogen in the urine of farm animals, more especi- 
ally because many agriculturists usually keep the urine in tanks until 
the time when it is sprinkled on the fields. The expediency of keeping 
tlie liquid portion of the manure in this way having been much debated, the 
authors investigated the losses of nitrogen from urine — (a) exposed to the 
open air ; (h) in Bunsen valve flasks ; (c) in closed flasks ; (d) in closed 
flasks but witli the air replaced by carbon dioxide ; (e) absorb^ in litter 
(replaced for the experiment by filter paper) ; (/) covered with a layer of 
kerosene. These experiments showed that urine exposed to the air lost 
over 92 per cent, of its nitrogen in 8 weeks under temperatures averaging 
38° C. ; under temperatures averaging 5®^ less the same loss took place in 12 
weeks. Urine not expo^ to air lost on the other hand little or no nitrogen. 
Regarding the method of preventing loss of nitrogen by absorption in litter 
the effectiveness depends on the manipulation ; when the litter was allowed 
to dry there was a loss of 20 per cent, of nitrogen, but when it was kept 
moist the loss was 97 per cent., the maximum observ^ed in the different 
experiments. The use of kerosene for covering the urine is a good means 
of preventing loss of nitrogen, for in this case the losses were not greater 
than 6 per cent, during 8 weeks. 

The Comparative Value ot Various Forms of Agricultural Limestone. 

R. Stewart and F. A . fVatt, Soil Science, Balt . — The beneficial effect of liming, 
and specially the great value of ground limestone on acid soils, has been fully 
realised in the United States only within the last few years. There are 
some questions, however, regarding the use of limestone which remain to be 
settled ; — 

(a) Can dolomitic hmestone be used successfully on acid soils and what 
is its value compared with hmestone contmning a high percentage 
of lime ? 

(h) What is the comparative value of finely ground limestone and coarse 
limestone ? 

(c) What is the duration of the action of various kinds of lime appUed to 

soils ^ 

(d) Wliat effect has the application of limestone on the surface upon the 

acidity of the subsoil ? 

(e) What is the annual loss of lime from the soil and what are the factors 

in such loss ^ 

The authors’ experiments, made on acid soils, have enabled them to 
prove that, after the initial acidity has been neutralised, an appUcation of 
I ton per acre of limestone is sufficient to keej) the soil alkaline for 4 years, 
and that dolomitic hmestone is equally effective. There is no difference in 
the effect of finely ground and coarsely ground limestone ; the latter is even 
better retained by the soil. Limestone appUed on the surface penetrates 
slowly and, after many years, reaches a depth of 6 to 20 inches, out never 
gets down to the subsoil. The annual loss of lime from the surface layer 
20 inches deep varied from 542 lbs. to 760 lbs. per acre. Among the causes 
of loss, other than the state of the hmestone applied, as has been indicated 
above, are the amount of hmestone and its nature. There always remains 
some lime in the soil which does not act on the acidity, so that the loss of 
lime may be less than is indicated by acidity determinations. 

Lime Requirements in ffie Soil Determined Chemically and Physiologically. 

B. L. Hartwell, F. R. Pemher and L. P. Howard, Soil Science, Balt . — 
Experiments made with lettuce and beet (lime-loving plants) in pots con- 
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taininff a nonnal soil which had received a copious application of nitrogen, 
phosphoric acid and pota^, plus varying amounts pf slaved lime. Liming 
caused an increase m the 3?ield, but after a certain yield was reached, 
further liming did not increase growth, although the lime requirement 
of the soil was chemically still considerable. The addition of super- 
phosphate to unlimed pots caused an increased growth in lettuce in spite of 
a markedly increased lime requirement in the soil as determined by chemical 
examination. This tends to show that the elimination of the effects of 
alumina in acid soils |is of greater importance than the neutralisation of the 
acidity. 

Hie Maoilin Breed of Cattle in Ireland. ^S. L. Mitchell, Hoard’s 
Dairyman . — ^The Irish Maoilin breed of cattle, hornless, with dark brown- 
yellow coat, generally whole coloured, sometimes spotted white on the head 
and shoulders, is very ancient, and at the present time there are only 8 or q 
herds. Several skulls of animals of this breed have been found in the 
crannogues.” ^ 

According to some writers, the native home of this breed stretches east 
of the Shannon through Longford. Westmeath, King's County and Tipper- 
ary ; at the present time it is found chiefly in the west part of the island, 
from Donegal to Cork. The distinctness of the breed is shoA\Ti by the fact 
that, however much crossed, it is dominant and recognisable even to the 
tenth generation. It is due to this fact that the breed is not to-day entirely 
extinct. A society has been formed for re-establishing this breed. * 

“ Maoilin ” cows are excellent milkers ; they give from 8 to lo gallons 
a day in summer and 4 or 5 gallons a day in winter of delicious rich milk. 
They are not liable to any disease. According to the author the hornless 
character of some of the present Scotch and English breeds may be due to 
cattJe introduced into East Anglia and Scotland by early Irish colonists. 

Blmerai Nutrients and Maize in Swine Feeding in Kansas, U.S.A. 

Kansas Agric. Ex pi. Sin. Report . — In order to study the importance of 
mineral nutrients in swine feeding, 90 I) uroc- Jersey pigs were divided into 

13 lots, and fed on maize, vith \ arious ash and protein supplements. Bone 
ash was a valuable addition to all rations tried, except those containing 
tankage, when it proved detrimental. A ration of maize meal and alfalfa 
pasture did not supply all the mineral required for young fattening pigs. 

Six pregnant Duroc- Jersey sows, fed on maize only, and three fed on a 
similar low-ash ration composed of ground maize, wheat gluten and blood- 
meal produced small litters of pocjrly developed pigs, h^f of which were 
dead in 30 days. The sows were generally in poor condition, and two died 
about 5 weeks after farrowing. Two control lots, comprising 3 sows each, 
were fed on a mixture of ground maize 70 parts, shorts 24 parts and tankage 
6 parts, with or without extra mineral matter, and produced healthier pigs 
that grew more vigorously and showed a lower death-rate. 

Study of the influence of low-ash rations on pregnant sows was made in 
iQi 8 with 14 animals, 10 being survivors of the preceding year’s work. Eight 
sows fed on ground maize alone, with either tap or distilled water, produced 

14 dead pigs and 39 living ones, of which only 6 lived for 2 months. Three 
sows fed on maize, maize gluten-meal and blood-meal produced 21 dead pigs 
and no living ones. Tliree sows fed on maize, shorts and tankage produced 
1 dead pig and 2i living ones, all still alive at weaning, 60 days atterwards. 

Study of the effect of protein and ash supplements to maize in the fat- 
tening ration was made with 66 Duroc- Jersey pigs, weighing at the start 
about 45 lbs. a head and divided into lots of 6 each. The feeing methods 
are judged largely by the time necessary for the pigs to gain 150 lbs.‘ 

Seven lots were fed on alfalfa pasture, and 4 in dry lots. Of the 7 former, 
the 3 lots in which maize was the only concentrate took longest (104 to 
107 day«) to attain the desired weight. Additional ash had no apparent 
influence. The most rapid gains (97 days) were made by a lot given 6 per 
cent, of the concentrate as tankage and which had access to extra mineral 
nutrients. A lot in which shorts and tankage (4:1) formed 20 per cent, of 


* A kind of block-house used in ancient limes as fortresses by Irish chiefs — 
generally built on islands. 
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the gcain ration gained 150 Iba. per bead tn 99 days. Two seized lots^one 
with maize, shorts and tankage and the other with maize, tankage and 
additional ash, required 100 and loi days respectively. Three of tine lets 
not on pasture received shorts and tankage (4 : i ) as supplement to maize. 
A feeding period of ixz days was r^idred for two whose grain ratkme were 
70 and 60 per cent, maize respectively, and a period of 105 days for the 
other in whose ration the proportion of maize was gradually changed from 
40 to 80 p>er cent. The fourth lot not on pasture had free choice of maize, 
shorts and tankage and needed 104 days* feeding. Shorts and tankage 
were consumed approximately in the proportion 8 : 1 and formed about 30 
per cent, of the ration. 

Hsamorrhagic SepticiBiuia. H. /. IVashburn, U.S. Dept, ofAgrtc. 

'Fhis bulletin deals with t e following points: — Characteristics of this 
Disease ; History; Causes ; Symptoms ; Anatomical Changes which it 
Causes; Diagnosis; I^evention ; Treatment; Disinfection of Premises. 

HaemoiThagic septicaemia is an infectious disease which attacks various 
species of animals, especially cattle, sheep and pigs. Young animals are 
more susceptible to it than older ones ; those which are thin and poorly 
nourishel are most liable to infection. The disease is a poisoning of the 
blood which often rapidly proves fatal. In suddenness of attack and high 
mortality at the be^nning of an outbreak this disease much resembfo 
anthrax. 

In pigs the disease is called “ swine plague or contagious pleuropneu- 
monia. The acute form is usually fatal within a few^ hours from the appear- 
ance of the first symptoms. The other form causes gradual weakening and 
emaciation and may last several weeks. 

Fowl cholera is the form of haemorrhagic septicjemia affecting poultry ; 
it causes sometimes heavy losses among fowls, pigeons and geese. The 
outbreaks arc generally so rapid in their effect that no treatment is possible. 
As soon as the disease apj^ars the apparently healthy animals should 
immediately be segregated in clean quarters and given good food and 
water. In many cases inoculating the healthy animals with bacterins has 
proved effective in checking the spread of an epidemic. 

Jn the United States, haemorrhagic septicaemia occurred for the first 
time many years ago in the form of swine plague.” In 1885 the Bureau 
of Animal Industry identified the Hacillus bipolaris suisepticiis as the cause 
of the disease, identical with the “ Schweineseuche ” of German winters. 

Curative treatment is useless. I’reventive treatment by means of 
bacterins obtained from the same species as the animal to be treated {B, 
bovisepticus for cattle, B. suisepficits for pigs, etc.), or else by means of an 
attenuated culture of the living organism, has often given satisfactory 
results. Isolation of the uninfected animals and disinfection of their 
quarters are most important measures. 

Utilisation of Dairy By-products. E. Kelly, Joitr, of Dairy Science, 
Bali. — Waste of matter may be caused (i) mechanically (actual loss), or (2) 
by not using it in the best possible manner (partial loss). The dairy in- 
dustry unfortunately too often w’astes in both ways. Only the surplus 
skim milk wliich cannot be used for human [consumption should be fed to 
animals and ought to be much more employed than it is at present : loo 
lbs. of skim milk will produce 15 to 19 lbs. of “cottage cheese,” wherea.s 
fed with maize to pigs it w^ould produce only 6 lbs. of live weight or 4*8 lbs. 
of dressed pork. Tliere is, therefore, in the former case production of al)Out 
7 times as much protein and energy as in the latter. ^Ioreover, in making 
“ cottage ch^se ” 80 to 85 lbs. of whey is recovered from 100 lbs. of skim 
milk, and this has half thc f<x)d value of skim milk for feeding pigs. 

Skim milk and buttermilk can be used in that state as beverages or in 
cooking. One lb. of “ cottage cheese ” contains as much protein as i to ij 
lb. of meat, and can be used in a niiml)er of wa}^ in cooking. This is one of 
the best ways of using skim milk because “ cottage cheese ” is easily and 
simply made, and it can be consumed in large quantities. But sldm milk 
can also be used for making condensed skim milk and skim milk powder. 
Whey from cheese factories contains on the average 0*2 per cent, of fat, 
which can be recovered and used in the manufacture of whey butter. 
Lactose, casein, etc., can also be made from whey. 
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AU tAe by-products of tke dairy industry, if they are to be used without 
risk lor busman consumption (or indeed as animal food), should be pas- 
teurised. 

pb is nrsH a ni on the WesUiur of WJk Gens. R. O. Websier, Jour, of 
patry Scunce, Bali. — An account of data cdlecM by the Bureau of 
Chemistry of the U. S. Department of Agriculture (under the Food and 
Drugs Act) relating to the milk supply of one of the large cities of the 
central western part of the United States. 

The author notes the methods and equipment used by 32 milk dealers in 
washing the milk cans : 8 of them washea the cans by pouring the water 
from one can to another and 22 washed the cans in a tank ; only one used 
hot water and 2 clean cold water, while 28 used dirty water. In 23 dairfes 
the cans were steamed, but in no case was the treatment effective, so that no 
dairy washed the cans in a satisfactory manner; nevertheless 3 dairies 
possessed what is considered to be the complete equipment : tank with 
mechanical brush, rinsing tank, steam jet, air blast. 

Examination of the physical and bacteriological condition of 184 empty 
milk cans returned from the city dairy to the country dairy, made during 
June and July, showed tliat 14 cans had a sour odour and 83 a foul odour 
which indicate bacterial activity in these 97 milk cans. More than 21 per 
cent, of the cans, if used without further rinsing, would have contaminated 
the milk with from 500,000 to 4,332,000 bacteria per cc. of milk ; milk pro- 
duced in distinctly insanitary conditions rarely contains more than 20,000 
organisms jjer cc. 

To prevent this fouling of the cans they should be rapidly dried imme- 
diately after w^ashing ; this can be done by exposing the milk cans to a 
blast of dry air ; 30 seconds* exposure to such a blast is sufficient to produce 
<i great improvement. 

The author giv^ the following rules for washing milk cans properly : 
Avoid the use of disinfectants ; they are unnecessary' and may remain in 
the cans in sufficient quantity to be found in the milk, which w'ould render 
the producer liable to legal penalties. 

For the proper washing of the cans a tank with clean hot water is 
necessary ; washing powder ; thorough brushing by hand or by machine ; 
linsing in clean water ; steaming for at least 10 seconds ; drying in a blast 
of dry, hot air of sufficient volume to dry the can completely in 10 to 30 
seconds. The lids should be cleaned in the same way. As soon as they 
are w'ashed and dried the lids should be put on to close the cans and prevent 
their being soiled. Milk cans cleaned in this way remain clean indefinitely 
and even in the hottest weather there is no opportunity for bacterial 
activity. ^ 

Bacteriology of Egg Powdenu Bull, of Ministry of Agric., Paris. — At 
a meeting held on 6th January 1920 by the Academv of Medicine, Paris, 
the results of the investigations by Dr A. Satory and 6. L. Flament on the 
niicrobic flora of dried egg powders as sold in commerce, were published. 
This flom is important. It is usually aerobic, and includes micrococci which 
do not Iwuefy, mid others which liquefy in gelatines as weU as members (rf 
the Bacilhts colt group, etc. These powders are contaminated. 

The various brands on the market aie not sterilised. In the preparation 
of creams and many dishes, th*ese powders are not raised to a sufficient 
temperature for sterilisation. 

Bxperimants in Prmnring Eggs in Italy. M. Passerini, Florence. — 
From the results of a series of experiments conducted in 1018 at the.Scan- 
dicci Agronomic Institute (Florence), the author concludes that — 

(^) Fffgs may be preserved dry for over 7 months, provided they have 
taken very fresh, carefully washed, have had their ^ells 
liglitly rubbed with fat (laid) containing i per cent, of salicylic 
add, and have been kept in a cool dry place. The loss in weight, 
due mostly to tlie evaporation of moisture through the shell,^ 
amount^ to only 5 per cent, in 231 daiys. 

- (2) By wrapping each egg thus greased in oilw paper, the loss in weight 
may be reduced to less than 3 per cent, in 231 days. In both 
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these cases the eggs their taste and smell almost uaaltemd 
and the albumen remains liquid in the same way as eggs preserved 
in lime water. 

<3) Immersion in lime water gave excellent results ; with perfectly fresh 
eggs, carefully wasl^. and suffidently pure lime, Uke that from 
statuary marble, this method is good for keeping eggs, in a cool 
place, for 14 months^ The slight taste of lye which eggs preserved 
in ordinary lime water take on in the course of time probably de- 
pnds, not on the penetration of small quantities of lime into the 
interior of the c^g, but on impurities in the lime, especially alkaline 
hydrates, as this taste is not found in eggs preserved in sufficiently 
pure lime water. Some writers think that the liquefaction of the 
albumen^ is due to the passage of small quantities of calcium 
h3rdrate into the interior of the egg, but the author’s experiments 
show that, even with dry preserving, this occurs. Hence it prob- 
ably depends on a molecular change in the albumen in time and 
perhaps also on the beginning of hydrolysis of the albumen con- 
cerned. 

<4) Partial sterilisation at 60° C., before immersion in lime water did 
not give good results. 

(5) Dry-preserving of eggs previously heated to 60° C. and placed in 
closed vessels gave disastrous results, whether these eggs were or 
were not coated with fat or gelatin. The same result followed 
when the eggs were exposed to ether vapour. Probably better 
results would have been obtained by placing the eggs in containers 
sterilised by heat, but in order to keep the contents from further 
taint, difficulties would have been encountered which were too 
unsurmountable in practice. 

Genetic Studies in Poultry: Inheritance of Leg-Feathering. C. 

Pintnett and P . G, Bailey ^ Jour, oj GeneHcs, Camh. — Results of experimental 
crosses between a breed with feathered legs (Langshan) and breeds with 
naked legs (Brown Leghorn and Gold-pencilled Hamburgh). 

Grenerally the F2 fowls had slightly feathered legs ; but there was con- 
siderable variation, and one of the hens from a cross with the Hamburgh 
breed had naked legs, and althougli crossed with a cock with naked legs, 
she produced progeny with feathered legs. 

The F2 generation of the cross with the Leghorn breed comprised 323 
chickens with feathered legs and 106 with naked legs ; the Fg generation of 
the cross with the Hamburgh breed comprised 117 chickens with feathered 
legs and 31 with naked legs. There was, therefore, a close approach to the 
ratio 3: I. 

Fowls of the Fg generation were, as far as could be judged, identified 
as homozygous for the character leg-feathered.” A few Fg fowls were 
even heavier leg-feathered than the Langshan breed. Chickens witli 
moderately feathered legs crossed with chickens having naked legs very 
often produced chickens with heavily feathered legs ; in these cases a 
greater number of cocks were feathered in this way than hens. The author 
relies on the hypothesis of modifying factors to explain these facts. 

On the basis of the data recorded by Davenport the writer suggests that 
the character ” leg-feathered ” in Cochin-China and Dark Brahma breeds 
depends on two factors. 

Aspergillosis of Poultry. Hitter, Comptes rendus des Siances de VAca>d. 
d* A gric. — ^M, Hitier presents to the Academy a report by M. le Comte 
Delamarre de Moncliaux on aspergillosis of poultry in which the author 
sums up a communication made by liim to the Aviciiltural Section of the 
Soci6t6 des Agiiculteurs de France. 

This mycosis, regarding wlfich there is scarcely any mention in a\'icul- 
tural treatises, has been noticed in a great number of species: geese, 
turkeys, swans, ducks, chickens, pigeons, etc. Man himself is not exempt! 
as IS proved by the pseudo-tuberculosis of pigeon feeders, studied by R6non. 

The As^rgUlus fumigatus responsible for this disease, named in 1863 by 
Fresenius, had alre^y been described and illustrated in colour by Deslong- 
champs in 1841. 
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Very common in nattire in a. saprophytic state it gives rise, accord- 
ing to the anthor (under the influence of causes still little known, for ex* 
ample of a wound which gives them entrance into the oiganism and 
circulation) to pathogenic strains which develop in the bird with a great 
power of growth and cause an infection the results of which are generally 
fatal. 

The object of the author has been specially to draw the attention of 
breeders to a disease which is often unperceiv^ and for which the right 
remedy has yet to be found. 

The Use of Kaphlhalene as a Remedy lor CShicken Lice, W. S. Abbott, 
Jour, of Econ, Entom,, Covcord, US. A. — ^The author has experimented 
with various preparations of naphthalene as a means of destro^ng chicken 
lice of the species Menopon biseriatum, M. pallidum, Lipeurus neterographus 
and Goniocotes abdomineUis. The naphthalene used for dusting in the 
leathers, a powder containing 5 per cent, of naphthalene is ineffective, but a 
powder containing lo per cent, is very effective ; it causes, it is true, slight 
discomfort, but this is quite temporary and after 5 to 10 minutes the fowl no 
longer feels any ill effects. 

By thoroughly rubbing powder containing 60 to 100 per cent, of naphtha- 
lene into the leathers there is risk of killing the fowls ; on the other hand, 
powders of the same strength lightly dusted over tlie feathers cause no 
permanent injury. 

A suitable method for reducing considerably tlie number of lice consists 
m sprinkling finely powdered naphthalene over the fowls when they are 
roosting at night, but this method requires further testing. 

Balls of naphthalene placed in the nest liad no effect in diminishing the 
number of lice on the hen setting or laying there, but they injury the hens 
and prevented them from setting well and seemed to have a toxic effect on 
the eggs and newly hatched chicks. 

Eradication of the Depluming Mite 0! Chickens by One Treatment. 

JI. P. Wood, Jour, of Econ. Entom. — ^The author has reported that the 
depluming mite of chickens (Cnemidocoptes galHnm) can be completely 
eradicated by a single treatment of one of the follcnving : — 

Lime-sulphur bath : i lb. lime, 2 lbs of sulphur, i gallon of water ; 
dilute the mixture in 20 parts of water. 

Tobacco sulphur hath : 3 teaspoonfuls of Black leaf tobacco 

extract +6 ounces of sulphur -t- 2 gallons of water. 

A rsenical bath as used for destroying ticks in cattle. 

Sodium fluoride and sulphur bath : j ounce of .sodium fluoride + 2 ounces 
sulphur + 1 gallon of water. 

Sodium fluoride, sulphur and soap bath : J ounce of sodium fluoride + 21 
ounces sulphur + sufficient soap to make the water soapy + 1 gallon of water. 
This bath destroys not only the depluming mite but also lice. 

Kerosene emulsion is effective against tlie parasite but is injurious to 
the fowl treated. 
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The following Press notice was issued recently ; — 

Forms of claim for any payments that may prove to be due to growers 
of wheat and oats in 1921 under Part I. of the Com Production Act, 1917, 
as modified by Part T. of the Agriculture Act, 
Guaranteed Prices for 1920, will shortly be issued by the Board of 
Wheat and Oats. Agriculture for Scotland. The forms will be dis- 
tributed by the local officers of Customs and 
Excise to all occupiers of agricultural holdings exceeding one acre in extent, 
along with the schedules for the Annual Agricultural Returns. Crofters 
in certain parishes in Invemess-shire and Ross-shire, whose Agricultural 
Returns are made collectively, will receive copies of the form of claim direct 
from the Board. Any person gro>ving one acre or more of wheat or oats 
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who has not received a form by the 15th of June should at once communi- 
cate with the Board. 

' No claim should be made in respect of either crop unless the area under 
that crop is one acre or more. The name (if any) of each field and the neH 
acreage under the crop should be inserted where shown on the form ; a. 
separate pl«^e is provided for mixed crops. The claimant's signature 
should be witnessed. 

Forms of claim must be returned to the Board of Agriculture for Scot- 
land by 30th June. Claims received after 4th July will be treated as 
invalid unless it can be shown that they were posted not later than 30th 
June.^ 

Attention is directed to the following points : — 

(1) The amounts tliat may prove to be payable are fixed by the mediod 

laid down in the Acts mentioned above. ']^e ‘‘ mimmunt price 
for each crop will be fixed by three Commissioners, on tire basis 
of the cost of production, and will bear the same proportion to 68&. 
per quarter of 504 lbs. (for wheat^ and 46s. per quarter of 336 lbs. 
(for oats) as the cost of production in 1921 bears to the cost of 
production in igig, which is the " standard year.” The ” market 
price ” Avill be the average of the weekly prices returned under the 
Com Returns Act for the period ist September 1921 to 3i&t 
March 1922. 

(2) If the market price is greater than or equal to the minimum price 

in the case of either crop, no payment will be due. If the m^ket 
price is less than the minimum price, the grower of wheat will be 
entitled to receive four times the difference per acre and the 
grower of oats five times the difference per acre Thus if the 
minimum price of oats is fixed at 44s. and tlie market price is 36s. 
each grower will receive £2 per acre 

(3) Payment may be withheld or modified in cases of negligent cultiva- 

tion, as provided by Section i (6) of the Act of 1917. 

(4) Apart from tliis provision, the amount payable does not depend on 

the actual yield per acre. Nor is it affected by the price at whicli 
the farmer sells his gram. The farmer who produces six quarters 
per acre and sells at 40s. and the farmer who produces tluw and a 
half quarters and sells at 28s will receive the same amount (if any) 
in respect of the guarantee Nor does it matter whetlier the^ gram 
is sold or consumed on the farm. 

(5) Tlie Agricultural Committees will in the course of the summer 

inspect a proportion of the farms in their aieas, chosen fortui- 
tously, in order to check the acreage 

((>) After liarvest, each claimant will be required to sign a declaration 
that the grain in respect of which his claim is made has actually 
been harvested. 

The following notice was issued to the Press in May 1920 : — 

Inspection of Crops of Potatoes of the Immune Varieties. 

Intimation lias been received from the Board of Agriculture for Scot- 

InspMtion of Potato that arTan|:ements haw made by them 

UA .A vva.w inspectiott uud certificatJOH of crops of 

varieties. potatoes of the immune varieties. 

T'orms of application may be obtained from the Secretary of the Board, 
and these should be filled up and returned not later than 30th June 1921. 

As a general rule application should not be made for any crop unless it 
extends to J acre or more, but special consideration will be given to growers 
who have small stocks of new or scarce varieties, or to nurserymen who 
grow small lots of different varieties for retailing directly to small growers. 

The fee for inspection will be according to the following scale ; — 

Up to and including 2 acres 5& 

Over 2 acres at the rate of 2s. per acre or part of an acre. 

No application will be accepted unless it is accompanied by a remittance 
for the full amoimt of the fee payable. 

^ Period subsequently extended to 19th July and, in cases of change of 
tenancy, to 30th July. 
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The loHo^ing notice was issued to tli^ Press In April : — 

Importaii^m of Gooseberries. 

The Board of Agriculture for Scotland announce that they have issued 
a general licence under the American Gooedierry Mildew (Scotland) Order 
of 1920, authoriaing the importation of goose- 
Amarieaii €h>oseberry berries from abroad, provided they are accom- 
XUdew* panied by a certificate of freedom from American 

Gooseberry Mildew issued by a duly authorised 
official of the county of or^n. Importers of gooseberries will not, there- 
fore/ require to obtain individual licences from the Board during the coming 
season, but they should make certain, when purchasing gooseberries from 
abroad, that the required certificate of freedom from disease will be for- 
warded along with any goosebwries consigned to them. If any consign- 
ment arrives at a Scottish port without an official certificate as to its 
freedom from American Gooseberry Mildew, its landing in this country vill 
not be allowed by the Customs Authorities. 

The following is the text of the Board's scheme for the improvement of 
sheep in the counties of Argyll, Inverness, Ross and Cromart3% Sutherland, 
Caithness, Orkney and Shetlanci 

The Board of Agriculture for Scotland are prepared to receive applica- 
tions from Crofters Common Grazings, or other 
Scheme for the Improve- duly constituted Committees, for assistance in the 
ment of Sheep. provision of a limited number of rams for service 
during season 1921 on the terms noted below. 

Tn all cases of applications from townships where there are common 
grazings it is necessary tliat the Committees should be appointed in accord- 
ance with the terms of the Crofters Common Grazings Acts, and that the 
rules of the Committees be approved by the Land Court. In cases of 
applications from townships where no common grazings exist the Com- 
mittees should be duly constituted bodies representative of the people of 
the district In no case can an application from an individual be considered 

I. Hirh of R\ms, the Property of the Board, to Committees 

The Board wll hire out rams of the Cheviot and Blackfaced breeds to 
Committees on the following terms : — 

(1) The fee jiayable by the Committees shall be for each ram hired, 

and must be remitted to the Board along with the forms of 
application 

(2) The Committees shall be responsible to the Board for the proper care 

of the rams wliile in their custody. 

(3) The Committees shall arrange for taking delivery of the rams at the 

nearest or most convenient railway station or steamer pier to their 
townsliip or village, and at the end of the season the rams must be 
collectea and put on rail or steamer, as the case may be, at the 
expense of the Committees 

(4) While the Board will talie all possible care to supply suitable rams, 

they will not be responsible for any failure or unsatisfactory result. 

(5) All the rams supplied by the Board are inspected and certified to be 

free of disease by a veterinary surgeon before being dispatched to 
Committees, and the Board will therefore accept no liability for 
the consequences following on any outbreak of disease that 
may occur after delivery of the rams has been taken by the 
Committees. 

II. Hire of Rams by Committees from Farmers. 

The Board will also consider applications from Committees for grants 
towards the cost of hiring rams of the Cheviot. Border Leicester or Black- 
faced breeds from neighbouring farmers on the following terms : — 

(1 ) The rams must be subject to the approval of the Board. 

(2) The Board’s grant in respect of suen rams will in no case exceed the 

sum of 35s. per ram, and the Committee’s contribution towards the 
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cost of the hire of each ram must be at least which fee must be 
remitted to the Board edcmg with the forms of application. 

(3) Full particulars of the arrangements made, giving cost of hire, etc., 
between the Committees and the owners of i£e rams should be 
communicated to the Board along with the applications. 

Note. — In order to allow farmers from whom rams are to be hired to 
make the necessary arrangements to have suitable animals avail* 
able, it is essential that n^otiations should be entered into without 
delay. 

III. Sale of Rams by the Board to Committees at Half of the 

Cost Price. 

The Board are willing to sell a limited number of Border Leicester Tams 
to Committees in the counties of Caithness and Orkney, and to Committees 
of new Settlements created with the assistance of the i^ard, at half of the 
cost price of the rams. These rams will be delivered free oi charge to the 
Committees at the nearest or most convenient railway station or steamer 
pier to their township or village. The half cost of the rams must be re- 
mitted to the Board not later than ist January 1922. 

AH applications for assistance under any of the heads of this scheme must 
be made on the prescribed form (Ag. 49), which may be obtained from the 
Secretary to the Board, and such applications must be lodged with the 
Board not later than 30th June 1921. The Board cannot undertake to 
consider applications received after that date. 

The following is the text of the Board’s scheme for Assisting Local 
Agricultural Shows in 1921 : — 

I. Nature and Conditions of Assistance. 

I, The Board of Agriculture for Scotland are 
Scheme for Assisting prepared to assist (a) Crofters’ Shows and 
Agricultural Shows. (^) Agricultural Shows in the Congested Districts 
of Scotland at which there are classes confined to 
Small Farmers’ Stock. 

Note. — l"or the purposes of this scheme the term “ Small Farmer ” 
includes all occupiers of land the annual rent or value of wliich, as 
entered in the Valuation Roll, does not exceed ;^ico, or, if this be 
more than ;fioo, the area of which does not exceed 100 acres and 
who derive their living mainly, if not altogether, from their 
holdings, 

2. The assistance will take the form of grants towards the provision of 
(a) Prizes and (6) Equipment (Fencing, Flakes, Coops, etc.). In no case, 
however, can a grant under {a) exceed £30 and under (b) exceed £20. 
Grants towards equipment will be made only when the Board are satisfied 
that such assistance is necessary for the continuation of a Show, or to enable 
a new Show to be held, 

3. In every case in which assistance is given the Shows must be managed 
by a representative Local Committee. 

11. Applications for Grants. 

4. Applications for grants in respect of Shows to be held during 1921 
must be received by the Board not later than the 31st day of May. 

5. All applications for grants must be accompanied by : 

(а) A copy of the proposed Premium List or Schedule of Prizes ; 

(б) A balance sheet, setting forth in detail the receipts and expenditure 

of the Committee during the year in which the Show was last held. 

(c) In the case of new Shows, a statement of the amount of local financial 

support (subscriptions, entry money, gate money, etc.) that may 
reasonably be expected. 

(d) A statment of the area which the Show serves or will serve ; 

e) A note of the date, or alternative dates, proposed for the holding of 
the Show. 
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6. Eack amlicatiQii for aasigtance iroin the Board will be considered on 
its pieritSi and in coming to a decision regard will be had to : 

(a) The distance between the various centres from which applications 

have been received, and 

(b) Local circumstances and conditions generally. 

7. Any grant that may be made by the Board will apply only to the 
current year, and is not to be considered an annual grant. 

HI. Conditions Governing Award of Prizes for Live Stock. 

8. WTiile not wishing to interfere unduly with the discretion of local 
committees, the Board desire it to be kept in view that the main object of 
Crofters' Shows— or Small Farmers* Classes at Agricultural Shows — ^is (so 
far as live stock is concerned) the improvement of the stock kept and used 
on Crofts and Small Holdings. To this end the Board consider that all 
breeding stock exhibited should ; 

(a) In the case of females, be bred by the exliibitor ; 

{b) In the caise of males, either be br^ by the exhibitor, or, if bought, be 
retained by him for at least twelve months after the prize has been 
awarded. 

9. Before paying the prizes in classes for ilams, Bulls or Stallions, the 
Secretary should be assur^ that the prize animals : 

(а) Were used in the Show district the previous season, or 

(б) Will be used in the district during the succeeding season. 

IV. The Board’s Special Prizes. 

10. In order to encourage Crofters to keep promising heifers or Highland 
pony or other fillies, the Board, in addition to any grant given under the 
foregoing clauses, will be prepar^ to give prizes of £2, £1 and los. : 

(a) For the best heifers in milk or in calf, the age for classification to 
be fixed by the Show Committee, subject to the approval of the 
Board ; 

(h) For the best 3-year-old Highland pony mares or other breed suitable 
for Small Farmers whether eild or in foal or with foal at foot. 

Special Application must be made to the Board by the Show Com- 
mittee for these prizes. 

These special prizes will not be awarded unless the exhibitor undertakes 
to retain the prize animal in his possession for at least twelve months after 
the date of the Show. The prize money will not be paid over until after the 
production to the Board of satisfactory evidence that the prize animals have 
been {a) retained in the possession of the successful exhibitors for not less 
than twelve months after the date of the Show at which the prizes have been 
awarded ; (b) served by an approved sire during the period. 

All aplJli cations for assistance should he addressed to the Secretary, Board 
of Agriculture for ScotHnd, 29 St Andrew Square, Edinburgh, and must he 
received not later than ^ist May 1921. 

In a Report on “ Farm -Workers in Scotland in 1919-20,” an account uas 
given of the minimum rates in force in September 1920. Since then a 
number of changes have taken place and, as* the 
Wages Wages Committees originally constituted under 
for Parm-workers. Production Act, 1917, com- 

pleted their term of office on '31st March 1921, it ivill 
be convenient to give a summaiy of the minimum rates in force on that date 
for each of the twelve districts into which Scotland has been divided for the 
purpose. In Scotland, under the Second Schedule to the Act, minimum 
rates of wages are normally fixed by the Wages Committee for the district 
but may be disallowed by the C^tral Committee ; and if the Central 
Committee twice disallow a rate fixed by tlie District Committee, tlie 
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'^ijestiaci <d fixing the rate is ref^^tred by the Board of Agdcmltute to the 
Central Coatiniittee. Each Distiict Cotn^ittee had its own ideas as to the 
scheme of rates suitable to its area, and as the C^tral Comihittee generally 
proceeded <Ma die principle of allov<^ the rates fixed by the Distnct 
mittee to stand, whenever its decision was a practically Unanimous one, tlie 
result has been that there is a considerable diversity in the rates fixed, and 
in the classifications adc^ited for the difierent distncts. This summary is, 
for the most part, confined to the rates for male workers over the age of i8, 
and for female workers oyer the age of 17, though minimum rates have also 
been fixed for boys and girls. 

Dumfries and Galloikfay Distyki, 

On 6th ^ptember ujzo the Dumfries and GaUoway Committee fixed 
the following rates : — 

Ploughmen, cattlemen and shepherds : — 

Over 21 years of age ... ... ... 4SS j)er week. 

From 18 to 21 years of age ... ... 43s. „ „ 

(Jther male workers over 18 years of age. ... 42s. „ ,, 

Dairymaids capable of making butter and cheese 34s. ,, „ 

Women over 17 years of age (engaged for a term 

and boarded by employer) ... ... 31s. ,, ,, 

These rates are to be increased by >s. 6d. per week for the first deg, and 
an additional 2s. pei week for each additional dog, wliich the worteian is 
xctiuired by the conditions of his employment to keep and feed* 

On 22nd November iC)2o they fixed the following rates : — 

Cotwonien (employed the whole year round) ... 28s. week 

Women (casual workers) over 17 years of age with 
at least one year’s experience in agricultural 
work... ... ... ... ... 6^. per hour. 

Women over the age of 17 years to whom no other 

rate applies ... ... ... ... 3jd. ,, ,, 

Milkers with 18 moiitlis’ experience, milking 10 
coAvs night and morning from ist March to 
15th August, and milkers for the remainder 
of the period irrespective of the number of 
cows milked where not less than 10 ... los. per week. 

Milkers milking less than 10 cows ... ... is. per cow per week. 

These rates are to be reckoned as applying to the following working 
hours : — 

From ist February to 15th June ... ... 9 hours per day. 

From i6th June to 15th October ... ... 10 ,, ,, 

From 16th October to 31st January ... 8 ,, ,, 

— exclusive of meal- times and time required for stable work, and of 2 1 \\ hole, 
or 42 half, holidays, none of which shall be demandable during 10 veeks of 
hay and harvest. 

Border Counties District. 

On 31st January 1921 the Border Counties Committee fixed tlie following 
rates to come into force on ist March ; — 

Able-bodied skilled ploughman, cattleman and 

orraman of 18 years of age and over ... 47s, per week. 

Shepherd of 18 years of age and over in charge 

of a hirsel of sheep ... ... ... 53s. „ „ 

Other male agricultural workers of 18 years of 

age and over ... ... ... 42s. 6d. „ „ 

Skilled female agricultural workers of 17 years 

of age and over ... ... ... 29s. 6d. „ „ 

Other female agricultural workers of 17 years 

of Age and over ... ... ... 27s. 6d. „ 

A ploughman, cattleman or orraman is entitled to the liigher rate when 
he has worked on a farm continuously for 3 years before or for 2 years after 
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having iid^hed the age of i8. A female is to be regarded as skilled only in 
the event of her having attained the age of 17 and having worked on a farm 
cbntmuously for <me year. 

The rates are hxed on the footing that the nomber of working hours is 
the number of hours customarily wrought in the district in which the work- 
man is empl^ed. 

On 9th December 1920 the District Committee fixed the following 
minimum rates : — 


Able-bodied forester of 18 years of age and 
over ... 

Able-bodied skilled nurserymen and market 
gardeners of 18 years of age and over 
Other male workers of 18 years of age and over 
employed in a nursery or market garden 
Skilled female workers in a nursery or market 
garden 

Other female workers of 17 years and over em- 
ployed in a nursery or market garden 


42s. 3d. per week. 

47s. >. ,, 

42s. 3d. „ „ 

28s. ,, 

25s. ,, 


A nurseryman or market gardener is to be regarded as skilled only in the • 
event of his having worked in a nurse^ or market garden continuously for 
3 years before or for 2 years after having reached the age of 18. A female 
worker is to be regarded as skilled only in the event of her having attained 
the age of 17, and having worked in a nursery or market garden continu- 
ously for one yeat. These rates are to be held to apply to the hours of 
employment customary in the district in which the worker is employed. 


Lothians and Peebles District. 


The question of fixing minimum rates for the Lothians and Peebles 
District having been referred by the Board of Agriculture to the Central 
Committee, that Committee on 17th August 1920 fixed the following rates, 
to take effect from that date ; — 


Ploughman, cattleman or shepherd over 21 who 
has had 2 years’ experience of farm work 
()ther male workers over 18 years 

Boy from 16 to 18 years ... 

Boy from 14 to lO years ... 

Boy under 14 years 

Woman over 18 who has had 12 months’ 
experience of farm work 
Other women over 18 years 

Girl from i6 to i8 years ... 

Girl from 14 to lO years ... 

Ciirl under 14 years 


48s. per week or 
1 2d. per hour. 
40s. per week or 
lod. per hour. 
30S. per week or 
8d. per hour, 

1 8s. })er.w'eek or 
4jd. per hour. 
i2S.“per W’eek or 
3d. per hour, 
28s. per week or 
7d. per hour. 
25s. i^er week or 
od. per hour. 
20s. per week or 
5d. per hour. 
16s. per week or 
4d. per hour. 
I2S. per week or 
3d. per hour. 


These rates are to be increased by 2s. 6d. a week for each dog which the 
workman is n^uired by the conditions of his employment to keep and feed. 

No cemdition was prescribed as to the number of hours on which these 
minimum rates were to be reckoned. 


Fife and Kinross District, 

The question of fixing minimum rates payable to male workmen of 18 
years of age and upwards in the Fife and mnross District having been 
referred by the Board of Agriculture to the Central Committee, that Com* 
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mittee on 22nd February 1921 fixed the following minimum rates to tako 
effect as from that date : — 

The minimum rates hereby hxed shall be increased by 2s. 6d. a week 
for each dog which the workman is required by the conditions of 
his emplo3mient to keep and feed. 

The minimum rates hereby wed shall be reduced by 4s. per week, or id. 
per hour, during the first three years of a man's employment in 
farm work, forestry, nursery work or market gardening as the 
case may be. 

The minimum rates hereby fixed shall, for a ploughman, cattleman or 
shepherd, be increased by 6s. per week, or iW. per hour, from the 
time during which he is under contract of employment or em- 
ployed as such. 

Subject to the above conditions the minimum rate for a male workman 
over 21 years of age shall be 42s. per week, or lo^d. per hour. 

Subject to the above conditions the mmimum rate for a male workman 
between 18 and 21 years of age shall be 39s. per week, or lod. per 
hour. 


I 

The effect of this order may be summarised as follows : — 


Ploughman, cattleman or shepherd over 21 — 
Experienced 

Inexperienced 


f 48s. per week or 
I 1 2d. per hour. 
j 44s. per week or 
i I id. per hour. 


Ploughman, cattleman or shepherd between 18 


Experienced 

Inexperienced 


{ 

{ 


and 21 — 

45s. per week or 
1 1 Id. per hour. 
4IS. i)er week or 
10^. per hour 


Other male worker over 21 — 


Experienced 

Inexperienced 

Other male worker between 18 and 2i~ 


/ 42s. per week or 
i lojd. per hour. 
f 38s. per week or 
( oM. per hour. 


Experienced 

Inexperienced 


r 39s. per w eek or 
I lod. per hour, 
r 35s. per week or 
i 9d. per hour. 


No condition was prescribed as to the number of hours on w^liich these 
minimum rates were to be reckoned. 

On 22nd January 1921 the District Committee fixed for women, includ- 
mg girls over 16 years of age, 24s. per week, or 4s. per day of 8 hours at 6d 
per ho^, to be reckoned as applying to a working week of 50 hours from 
15th February to 30th November, and of 44I hours from ist December tf) 
14th February. 


Clyde and Forth District. 

The question of fixing minimum rates for the Clyde and Forth District 
haviM beeti referred by the Board of Agriculture to the Central Committee, 
that Committee on 17^ August 1920 fixed the same minimum rates for the 
Qyde and Forth District as those given above for the Lothians and Peebles 
District, except that (i) the rate for a ploughman, cattleman or shepherd 
over 21 years who has had 2 years’ experience of farm work was fixed at 
50s. per week, or i4d. per hour, and (2) the amount by which the minimum 
rates are to be increased for each dog was fixed at 3s. per w^eek instead of 
2S. 6d. These rates took effect from 17th August 1920. 

^ No condition was prescribed as to the number of hours on which these 
minimum rates were to be reckoned. 
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THE ECLIPSE POTATO SOBTEB 

wu awarded Prixe at the Boyal Agricaltaral 
Society of EadUad Trial! at Uttleworth 
it Seytembtr 1911, 

and still excels every other boiter on the market for 

Streadth, Darability, Capacity aad Firtt«CIati Work. 

THE GREATEST TIME A LABOUR SAVING MACHINE EVER INTRODUCED. 

Wm. Bruc£, Lsc|., benior Lerturer, Fdmburgh and East of Scotland College of Agriculture, 
quite unasked, on 6tb May 1920, writes 

' I have tried the Eclipse Potato Sorter pretty thoiougbly, and have pleasure tu stating that it is thr 
Most £>*picikni Soitek that I have yet seen, and it is \ery well made. 

Made by JOHN MONRO, Eclipse Implement Works, KIRKCALDY. 

Tclcgratno— "Monro.** Kirkcaldy. 



®binbtirgh anb ^ast of ^cotlanb 
College of Jlgrieulfttre. 

Winter Session, October to March, 

Summer Session, April to July. 

The Day Classes provide a full course of instruction in Agri- 
culture, Horticulture, and Forestry, and qualify for the 
Degrees of B.Sc. in Agriculture and in Forestry of the 
University of Edinburgh, the College Diploma in Agri- 
culture, and the College Certificate in Horticulture. 

CALENDAR showing Complete Courses in Agriculture, Forestry, 
Horticulture, and Allied Sciences in Day and Evening 
Classes ; Short Courses for Farmers and Foresters : 
Syllabus of County Lectures and Experimental Work, 
and Scheme of Bursaries for Students resident in the 
College Area, may be had from the Secretary — 

THOMAS BLACKBURN, 13 George Square, EDINBURGH. 


ESTABLISHED 1790. TELEPHONE -StSC. 

A. BOSWELL, 


;; Portmantcaa, Bag, and 14 Hahover Street, 
Dressing-Case Manafactorer. EDINBURGH. 


UtiEST EBTML HAHDPACTOBBB IN TOWN. 


WONKIflOFS ON TB£ MBIUSBS. 
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Bosertson & Siffi, 


TiliinMM"WUUCS.** t 4 li 9 lwMt 414 «, 


ftttntebtnfl ironmongers. 

ELECTRICAL FITTINGS. No finer 
SeleoHon can be seen anywhere. 

TABLE and FLOOR STANDARDS, 
RADIATORS, IRONS, dbc. 

ELECTRIC VACUUMS. COOKING 
APPARATUS. WASHERS, and all 
ACCESSORIES. 

KITCHEN RANGES. GRATES, 
TILES and CHIMNEY PIECES. 

J// kinds of Woik Undertaken and 
Carried Out by Eecperitnced Woikinen 
undti our Personal Supervision, 


86 GEORGE STREET, 
EDINBURGH. 


Welding Service. 


\ \ ' '.'vc,! 






HILLEHON 


Ai/aIH aluminium, CAST and MALLEABLE IRON, 
WC wetu CAST, MILD, and CARBON STEELS, BRASS, 

(Under Guarantee) copper, Ac. 

HAVE YOU REALISED that most of the machinery parts at present scrapped or repaired 
by improvised methods can be so satisfactorily welded by Millemon processes as to be as good as, 
and indisiinguishabk from new. Weak parts can be strengthened to avoid recurring breakages. 
NO NEED TO DELAY. Gather up the pieces and send to— 

MILLEMON WELJOERS, 67 Broughton Road, 

Telegram! : 1? IJI (Near Powderhall) 

"MOlemon. Edinburgh. Telephone 8189. 
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TIPPERS 

Cows Relief" 


Su'-c 'ical^ 
Ma-d Ba:; 


8 / 9-25 


B. C. TIPPER & SON, Veterinary Chemical Workt, BIRMINGHAM. 


PONT VA8TB SURPLUS MILK. 

MAKE IT INTO CHEESE! Sot^?ke“8oap 

Our Cutlomers say the 

^'FABIIEIIS’ FRIEND** CHEESE MOULD ft PRESS 
IS WDISKNSABLE. IS Al. IS WITHOUT EQUAL. 



With c ich one is a b joklct of Cheesemakin? Instructions 
which will teach anyone without previous experience to 
make splendid Cheese We give you below our prices and 
ask you to try one on the understanding that if it is not 
entirely satisfactory we will refund your money in full 
S/Ts anJ Prices 

U4 lbs. - 12/6 2.^6 lbs. - IS* 
S-lOlbs. - 18 6 4-14 lbs. - 25/6 

Postage and Packing 1/6 each extra Ask for List of Dairy 
Utensils We hive hundreds of unsolicited testimonials 
They are convincing proofs 

J SIMPSON & SONS, OTLEY. YORKS 

Awarded Two Modale in 1820. 



Mr PAPMPP""^"*^ trumpery' 

ifll* I AlalTlLilV eflforts made by waggoners 

to patch up harness such as piecing straps with boot 
laces 'ind siring One cannot expect a termei to be 
sending a set of harness to the shop every time a 
buckle comes off The proper remedy is— use 
BIFURCATED RIVETS Send us 2 - fu 
Box, assorted, if your iionmonger cannot supj ly 


BIFURCATED i TUBULAR RIVET CO., LTD , 

AYLESBURY. SUCKS. 


All Advertising Communications (o 

be addressed to— 

A. T. HUTCHINSON, 

Sole AdvertisiBK Contraetor, 

Temporary Office— 

20 Lauriston Gardens, 
EDINBURGH. 

TtUfrAma— “ Original.’* 


Grouse, Hares, Partridges, Pheasaats, Veaisea. 


TO MAKE ARRANGEMENTS 

— KOI! THh - 

DISPOSAL OF GAME FROM 
SHQOTINOS 


f O.MMI’S IC ATE WITH 

A. S. JUNIPER & CO., 

Sd-lTi) Centrai Markets, LmiIod, E.C. 


TatoRraims-" FROSTILY SMITH, LONDON.” Tatophonm-Olty 2884 and 8888. 


Banhers— London Joint City d Midland Bank, Charterhouse Branch. 
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SCOTTISH CO-OPEHAITVE 
HHOLESAIE SOCIETY, IMd. 

Registered Offices— 

95 Morrison Street, Glasgow. 

ESTABLISHED 1868. 

ANNUAL TURNOVER, ... 30 MILLIONS. 

Seed auid Ware 
POTATO MERCHANTS 

aoid 

GROWERS. 


POTATO DEPARTMENTS— 

95 Morrison Street, GLASGOW, 

Links Place, LEITH, 

and 

Woodstock Street, KILMARNOCK. 

Extensive Buyers of all Classes of Potatoes. 
PRINCIPAL MARKETS ATTENDED. 


Inquiries Solicited, 
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Ayf District. 

The queiitKm of ftying Qunimutn rates of wa^es for inala worhars of iB 

to tile Oeatral Cotmulttee, mat VormiMBe m t2th Tpuie 10x9, 
in accordance vitth the nnanimoes wisk of the Dktfxct Ccnmniitteh* kaeed a 
fiat rate of 378. ^ week, or gd. per hour, for all male workman over 18 years 
of age, to be reckoned on the hours customarily worked in the district, with 
an admtion of 6d. per week for each dog which the workman is remiir^ 

S r the conditions of ms employment to keep and feed. They alio fixed the 
fierential rate in the case of overtime at li times the rate fixed per boar. 
On 22nd March 1921 the Central Committee issued a proposal to raise 
the minimum rate for a male workman over 18 years of age from 37s. per 
week, or 9d. per hour, to 42s, per week, or 10^. per hour. 

On ist November 1918 the District Committee fixed a minimum rate of 
4^ d. per hour for women of 16 years and over. 

South IVest Highlands District. 

On 22nd January 1921 the District Committee for the South West 
Highlands District fixed the following minimum rates on the footing that 
the number of working hours is the number of hours customarily wrought 
in the district in which the workman is employed 

Experienced shepherds, ploughmen and cattle- 
men of 21 years of age and over ... 43s per week. 

Shepherds, ploughmen and cattlemen of 18, but 
under 21 years, with not less than 4 years’ 
experience as such ... ... ... 40s. 6d. ,, 

Shepherds, ploughmen and cattlemen of 18, • 

but under 21 years, with less than 4 years’ 
experience as such ... ... ... 38s. 

With, m addition, as regards shepherds, in the 
three classes above specified, 2s. 6d. per week 
f dl* each dog necessarily kept by the shepherd 
for the employer’s business (if such dog is not 
maintained by the employer). 

Males, other than those above specified, of 21 

years of age and over. ... ... ... 35s. od 

Males other than those above specified, of 18, 

but under 21 years ... ... ... 348. 6d. 

Byrewomen and dairymaids wholly or mainly 
employed in agriculture, of 16 yesu's of age 
and over ... ... ... ... 29s. 6d. 

Femades other than those above specified, of x8 

years of age and over . . ... ... 4s. 2d per dav. 

Cyirls of lb years of age, but under 18 (otlier 

than byrewomen and dairymaids) , . 21s 3d. per week 


Forfar and Perth District. 

On 12th February iq 2I the District Committee fixed the following rates 
to take effect from ist March ;~~ 

inoughman, cattleman or shepherd over zi \ . 

years, with at least 2 years’ experience in y , 

agriculture ... | 115a. per nour. 


agriculture ... ... ... ... I 

Ploughman, cattleman or shepherd over 21 1 ..j. r^r 

years, with less than 2 years’ experience in \ perhour " 

Other mde workmen over 21 years (and t^ing 1 ^ ^ 

I 9i<i- per hour. 


what are known as mramen '*), with 
least 2 years* experience in agriculture ... 

Other male workmen over 21 years (and being . 

what are known as “ orramen *’), with less t. * 

than 2 years’ experience in agriculture ^ 

These rates are to be increased by as. fid. a week for each dog which the 
workman is required by the conditions of his employment to keep and feed, 

34Q 2 A 


35s. per week or 
8|d. per hour. 
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and are to be reckox^ as applyioE to an average lor the Tear d 54 bourn per 
week exclnmve ol xa&^ixweB, axxd time required lor aiabie work, alknvaaoe 
being made for 21 full dajra' or 42 half days* holidaya m each yw, bemdes 
(I) the usual New Year’s Day Holiday* am (2)* in the case of yearly engage- 
ments, one hiring fair day* and in the case of half-yearly engagementa* two 
hiring fair days. 

All employment in excess of the working hours so calculated to. be 
treated as overtime employment for the purposes of the differentiid rates 
for overtime* provided that when a worlman is* by the condrtikms of his 
emplc^ment* required to attend to animals* no st^le work* byre work* 
shepherding or other work necessary for the health and comfort of the 
animals shall be reckoned as overtime employment. 

On 12th February 1921 the District Committee also fixed the following 
rates to take effect from ist March : — 


Men from 18 to 21 other than foresters, market 
gardeners or nurserymen 

35s. 

per week. 

b'oresters : — 

Men of 21 years and upwards 

Men between 18 and 21 

35s. 

30s. 

*» »» 

Market Gardeners : — 

Men of 21 and upwards 

Men betw een 18 and 21 

Women of 17 and upwards 

37s. 

,358- 

<>d. ,, 

If If 

5d. per hour. 

Nurser3mien : — 

Men over 21 ... 

Men between 18 and 21 

Women of 17 and upwrards 


7id. „ 
ad. „ „ 

5d 


These rates are based on the understanding that the hours of work shall 
be those customarily observed in the district. 

The District Committee had also fixed a rate of 4^. per houi^or women 
other than those employed in woods* market gardens or nurs4Mies, but this 
rate was disallo>ved by the Central Committee as inadequate. 


North Eastern Counties District. 


On 5th October 1920 the District Committee for the North Eastern 
Counties fixed the following minimum rates : — 


Male workmen above 20 years of age 
Male workmen between 18 and 20 years of age . . . 
Male w'orkmen over 18 years of age employed 
in nurseries 

Women of 18 years and over 
and for broken time 


45S. per week. 
38s. 7d. ,, ,, 


40s. ,, ** 

25s. 8d. ,, 

5cl. per hour. 


Moray Firth District. 

On 29th October 1918 the following minimum rates were fixed by the 
Moray Firth Committee : — 

Qualified ploughmen, cattlemen or shepherds of 

21 years and over ... ... ... 36s. , per week. 

Men over 18 and under 21 having 3 years’ ex- 
perience as ploughmen* cattlemen, or shep- 
herds ... ... ... ... 36s. ,, ,, 

Other male workers over 18 years ... ... 30s. „ ,* 

Women over 18 years ... ... ... 20a. ,, *, 

An allowance of 2s. 6d. per week is to be paid for each dpg necessarily 
kept by the shepherd for the employer’s business when the dog is hot fed by 
the employer* 

These rates have been fixed on the basis that the working hours in each 
week shall be 60, inclusive of time for stable work. 
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Or ai«t JaHYURy xpig ^ Disttkt CoRtsiiittbe Axed the Mlowiog taied 
for woriBiTi enqploywl xn fomti^ xBRriMt gsrdkitts and ntirseffies 

over xS tvith 3 years' aepedbnce ... 368. per week. 

Other tneii over 18 ... ... ... 30s. „ „ 

Women over 18 ... ... ... ... 20s. „ „ 

These rates also have been fixed on the basis that the working hours in 
each week ^lall be 60. 

Since the above dates no change has been made in the minimum rates 
for^this district. 

« North West Highlands District, 

On 22nd January 1919 the North West Highlands Committee fixed the 
following minimum rates — 

Men (a) married^ or (6) widowed, and having a 
family to support ; or (c) widowed, or of 21 
years and smgle, who may prove to the 
satisfaction of the Committee that he has 
one or more relatives to support ... 32s. per week. 

Man, single or widowed (without such family or 

relatives), of 21 years and over ... ... 27s. „ ,, 

Man, single or widowed, over 18 and under 21 

years ... ... ... ... 25s. „ „ 

These rates have been fixed on the basis of the customary hours of 
emplo3rment prevailing in the district. 

On 12th June 1919 the Central Committee fixed for this district the 
minimum rate for a woman over 18 of 208. per week, or 4^d. per hORt. 

On 9th February 1921 the District Committee fixed enhanced minimum 
rates, but they were disallowed ly the Central Cennmittee on the ground 
that they were too high and unsuitable for the district. 


Northern Counties District. 


Sutherland . — On 3otli June 1920 the Northern Counties Committee 
fixed the following rates for the County of Sutherland ; — 

Male shepherds of 21 years and over in charge 

of a nirsel of sheep ... ... ... 46s. per week. 

Experienced male shemerds between 18 and 21 

years in charge of a hirsel of sheep ... 43s. „ ,, 

Experienced male workers, including ploughmen, 

cattlemen, byremen and orramen ... 45s. ,, „ 

Other male workers over 18 years ... ... 40s. ,, ,, 

Women of 18 years and over ... ... 25s. „ „ 

An experienced male worker shall be held to be one who has been em- 
ployed in agriculture for two years. 

These rates are to be increased by 2s. 6d. yer week for each]|dog which 
the workman is required by the conditions of his emplo3nnent to keep and 
feed. They have been fixed on the footing that the number of working 
hours is the number of hours customarily worked in the district in which 
the workman is employed. 


Caithness . — On 30th June 1920 the Northern Counties Committee fixed 
the following minimum rates for the County of Caithness : — 

Male workers of 21 years and over having not 
less tlian 2 years’ experience of work in 
agriculture 

Males between 18 and 21 years 
less than 2 years' experience 
agriculture 

Other males of 21 years and over 
Other males between 18 and 21 
Females over 18 years 
Females over 18 years (who are 
employed) 
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liaving not 
of work in 


casually 


41s. jKjr week. 


35s. 

35s. 

31S. 

23s. 




l>er hour, 
2 A* 
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These rates are to be increased bv 28. 6 d. week for each dog which 
the workman is reouired by the conditions of nis employment to keep and 
feed. They have been fixed on the footing that the number of working 
hours is the number of hours customarily worked in the district in which the 
workman is employed. 


Orkney . — On 20th October 1920 the Northern Counties Committee fixed 
the following minimum rates for the County of Orkney : — 


Male workers of 21 years and over ... 

Male workers between 18 and 21 years 
Female workers over 18 years 
Female workers over 18 years (who arc casually 
employed) 


41s. i)er wwk. 
36s. „ ,, 

24s. M 

4s. per day. 


Shetland . — On -|th August 1920 the Northern Counties Committee fixed 
the following minimum rates for the County of Shetland ; — 


Male workers over 21 years 

Male workers between 18 and 21 years 

Women of 18 years and over 


I 46s. per week or 
\ lod. per hour 
i 37s. per week or 
I Hd. per hour. 

I 30s. per week or 
\ }d. per hour 


These rates are to be increased by 3s. per eek for each dog which the 
workman is required by the conditions of ms employment to keep and feed. 
They have been fixed on the footing that the number of working hours is the 
number of hours customarily worked in the district in which the workman 
is employed. 

The appended Statement puts together some of the more important 
minimum rates in force in the different districts. 
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Minimum Rates 



Minimum Rates per wi?ek in Force on 31ST March 1921. 

The term “Orraman” here includes all male workers who are neither Ploughmen, Cattlemen nor Shepherds. 


OFFICIAL OROBRS AND CIRCULARS. 


1931] 



3S3 




THE SCOTTISH JOORNAl OF AOWCUl-TURE. (j«LY 

STATISTICS. 


PRXOXK of AO&IOULTURAI. PRODUOS and PSXDIVO STUFFB 
in narch, April and May 1921. 

Average Prices of Live Stock in Scotland, 
{Compiled from Reports received from the Board's Market Reporters.) 


Description. 


FAT STOCK:- 
‘ Cattle— 

Aberdeen ‘Angus 

Shorthorn 

Galloway 

Ayrshire 

Cross-bred 

Blue Grey 

Highland 

Veal Calves . . 

Sheep- 

Cheviot 

Half-bred ... 
Black&ce 
Grcyface 
Down Crosses 

Pigs— 

Bacon Pigs ... 
porkers 



March. 


1st. I 2nd. j 3rd. 


per cwt. per civt. per cwL 
Lw. l.w. I.w. 
r. d, s, d. s, d> 

113 4105 10 78 10 

109 7103 S 7« 7 

108 II loi o 94 0 

I I I 

j 96 0 82 o| 60 0 

|io8 10 100 iqI 80 7 

'III 5104 7194 0 

I I 

!i02 0| 97 O ... 


per^lb. I peHb j 

J9i ! 9 


i ‘2nd' E»« 

j ' upw'ds. per lb. 
per lb. per lb. 
d. d. d, 

25 234 20 

* 4 ? as! » 9 i 

22| 21 l8| 

*5 asj I 7 i 

, 25 23} 20 


•toot, stone, stoot, I stone. | stone. | stone. | stone. | stone 
Sf d, s, d s. d, 


a« 3 

20 3 

16 

22 7 

21 1 

16 


^ 5 ^ 
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Average Pricee of Live Stock in Scotland— aiwAVwwa'’. 


Description. 


March. 




I 



1st. j 

2nd. 1 3rd. 


STORE STOCK 

Store CATn^E— 

Aberdeen-Angiis : 
Ye«rlif!gs ... 
Two*year'Old<? 

Shorthorn j 
VearUngs ... 
Two-ycar-oJd.«. 

Galloway : 
Vetrlings ... 
Two-year*oW.s 

Ayrshire : 
Yearlings ... 
Two-year-oWs 

Ooss-bred : 
Yearlings ... 
Two*year*old^ 

Blue Grey : 
Yearlings ... 
Two-year-olds 

Highland : 
Yearlings ... 
Two-year-olds 
Three-year-olds 


{ ptr i per per 
I head. i head. head. 

\ £ s. ^ £ s. £ X. 

33 9{ i6 II 18 r 
4S 91 36 a *9 . 


27 01 22 7 17 C 
■ • I 37 3 20 17 


17 o 13 01 ... 


27 IS 22 10 16 17 
45 10' 35 81 27 3 


36 Of 30 


head. head. head. 

£ s. £ s. £ s 

32 18 25 II 20 

* S|4S > 37 7 29 


35 o 26 o 20 
52 0 45 o \ 36 


21 5 16 10 13 


45 17 *6 IS 20 


30 o 24 4 18 1 

44 6 36 III 31 I 

34 13, 26 51 20 

50 I5‘ 46 oj 38 I 

1 

16 8 13 8I 10 I 

31 5 26 5 22 I 

44 5 38 ol 32 


Dairy Cows— 

Ayrshire : 

In Milk 
Calvers 

Shorthorn Cros.ses : 
In Milk ... 
Calvers 


I 57 10 40 4| 22 17 
I 54 8 41 I 25 15 


67 15' 54 18 36 I 
57 14 42 18 29 


50 oj 37 13 24 I 
54 4' 38 II 26 1 


68 o 54 10 37 
56 II 4t 15 28 


Store Sheep-- 

Cheviot Hoggs 
Half-bred H^gs 
Blackface Hoggs 
Greyfacc Hoggs 


S. if. lx. <f.\ S. if. 

93 5 73 8 53 8 

130 8 103 6! 86 7 

59 4 55 io| 36 

90 II 76 Oj 58 


Store Pigs— 

I 

(6 to 10 weeks old) 88 4 64 i| 
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Average Prices of Dead Meat at Dundee, Edinburgh, 
AND Glasgow. 

{Compiled from Reports received from the Board's Market Reporters.) 






Average Priced of Provisions at Glasgoan. 
{Compiled front Reports received from the Board's Market Reporter.) 


ic/si] rkICES OP AOklCULTUKAL PRODUCE. 
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Average Pricks of Potatoes at Dundee, Edinburgh, 
AND Glasgow. 


(Compiled from Reports received from the Boards Market Reporters.) 





MARCH. 





1 Late Varieties. 


Markets. 

Quality. 



- 



Second 

Earlies. 

Red Soils. Other Soils. 

1 




Jig. ' »«■ I jsg. 

1 

Other. 

Dundee 

. First 

Second , . . 

IX r ton 
s. d 

1 

per ton. ' per ton. , pei ton. , 
£>■/.£ s. rf. 1 / /. <4 ' 

pel ton. 
jC k. H. 

440 

3 *5 0 

Edinbuigh... 

. First 

Second . . 


10 0 0 

5 2 2 

Glasgow . . 

. First 

Second . . , 

... 


5160 




APRIL. 

- 

Dundee 

. f'lrst 

Second ... 



4 3 

3 17 <■’ 

Edinbuigh. . 

. First 

Second ... 


13 10 0 

5 5 y 

Glasgow 

,. First 

Second ... 

... 

... 1 ... 

600 




MAY. 


Dundee 

. First 

Second ... 


1 

500 
4 13 9 

Edinburgh 

. Fiist 
vSecond ... 

... 1 

13 0 o' ... 

1 

1 

5 3 

Glasgow 

. First ... ' 
Second ... 

- 

1 

... 1 ... 1 ... 

650 

... 

1 1 
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Average Prices of Roots, Hay, Straw, and Moss Litter, 
AT Dundee, Edinburgh, and Glasgow. 

{CmpiM from Reports received from ike Board's Market Reporters.) 



* Price for Hay and Straw baled and delivered. 

1 Price for Hay and Straw delivered loose in town. 
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Average Prices ok Feeding Stukks at Glasgow and Leith. 
{Compiled from Jieports received from the hoard's Market Reporters.) 


jMarch. April. Mav. 

Description. - 

Glasgow, j Leith. Glasgow. Leith. Glasgow. Leith. 

w . j ^ 1 pel ton. ptt ton. per ton. ' pei ton. per ton. ^ per ton. 

Linseed Cake . / / s. c s, d. ^ d. 

Home 1 18 o o i8 14 o 19 5 o 19 o o 15 18 4 15 12 6 

P'orei^n 17 10 o ... ... 13 15 o 

Decorticated Colton 

Cake 19 o o ... 18 13 4 

Undecorticated 
Cotton Cake 
IJombay 

(Home- I , 

manufactured) I o 19 o 10 6 311 o o 10 7 6 ii 13 9,10 13 9 

P2gyptian ' ' 

' (Home- 

manufactured) II 18 o 10 17 6 14 o o 10 17 6 13 13 9 

Palmnut Kernel I 

Cake ... ... ... ... 900950900 

Groundnut Cake ...j 13 10 o ... 13 6 3 ... 13 o 0| 

Germ Cake ... ,17 16 8 . 16 17 6 ... 16 10 o 

Bean Meal 15 6 o ... 13 16 8114 15 o 13 10 0^15 10 0 

Locust Bean Meal ’14 4 ol 12 10 o 14 o 01 12 10 o 14 5 o 12 10 o 

Paisley Meal ... ii 7 6| 

Mai^e 1*^5 o *3 o o 10 6 3,12 10 o 10 10 o|i2 o o 

Maize Meal ‘“IH b o 14 o o 13 o o' 13 15 o 12 10 0,13 10 o 

Maize (icrm Meal 1900 ... 9 o o ... .. " ... 

Maize Gluten Feed I 

Rice Meal * <S 12 o ... 7 12 6 ... 7 10 o 

Oats 10 14 Oj 10 o o If 15 o'fj 10 oil o o' 12 o o 

Barley (Feeding) ...' 10 4 oro o on o o'li o oioii 311 o o 

Malt Culms ...500670 4 17 6 5 ro o 5 o 5 o o 

Distillery Mixed 1 

Grains I 

Dried 8 j6 o 9 13 o 8 1 3 8 10 o 7 6 3 8 5 o 

Wet 

Brewers’ Cirains 

Dried 800 7 10 o 7 ii ^ 7 7 b 726 6 12 6 

Wet .. ... ^ I ... 

Wheat- 

♦Middlings (Fine 

Thirds or Parings) 9 2 o 9 10 o ii 12 6 9 o o 9 10 o' 8 15 o 

Sharps (Common' i ' 

Thirds) 8 14 o ... 9 10 o ... 8 8 91 

Bran (Mediuml ... 8 14 o 9 2 o 10 n 1 9 10 o 8 17 61 8 15 o 

♦Bran (Broad) ... ... | ... ... | ... ... j 

tFeeding Treacle ...! 14 o o 12 10 o ... 12 10 o ... 1 12 10 o 

Crushed Linseed ...I ... ... ... 23 o o ... 1 23 o o 

Fish Meal ‘19 12 o 20 10 o 18 13 4 20 2 6 j8 6 8|i9 5 o 

- - * - - 1- - 1 - J L 

^ Price of sacks included. 1 Nett weight, barrels free. 

Printed undei the authorit> of Ui.s Majesty ' s Stationery Offici 
lly i>ANIEI. MACFARLANE & CO., 1«TD., 8 Chamhik*; Steeft. Bdinbuki.h. 

(28o«> ) 11676/324. 3000. 7/21.— D.M.&Co. Ltd. (E) 
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SIMPLICITY AND ECONOMY IN THE 
TRANSFER OF LAND 

A. C. Morrison, O.B.E., M.A., LL.B. 

Lecturer on Conveyancing in Aberdeen University. 

Introductory.— Land in Scotland has never been, and never will 
be, transferred as simply, as quickly, or as cheaply as other market- 
able commodities. \\Tiile that may be from its nature inevitable, 
why should it not pass from seller to purchaser by a process 
analogous to the transfer of shares in a ship, or holdings in a Joint 
Stock Company? Such a question has been addressed many 
times to every practising lawyer. It may be by an inquiring 
friend, or by an indignant client protesting against the extrava- 
gant expense of acquiring a heritable property, as compared with 
a bull calf, or an automobile. 

That the day will come when traffic in Scottish land will be as 
free from legal formality as share-broking is, I think, a vain hope, 
even although the present system of land tenure were to be 
scrapped, and the newest and most modem colonial method estab- 
lished in its place. 

Complicating Incidents of Land Ownership.— Land ownership, 
not only here but in almost every country of the world, has been 
associated with the development of industry on the one hand, and 
the evolution of family life on the other, so essentially and bene- 
ficially that no well-balanced reformer will suggest the desirability 
of a change which sacrifices these features. In saying this I have 
chiefly in mind three incidents of ownership : first the power of 
the owner to burden land with debt, whether in the form of per- 
petual charges — e.g. feu duties and ground annuals, or ordina^ 
redeemable debt ; second, the power to affect land with family 
provisions, including generally the power to settle land ; and third, 
the power to burden land with restrictive conditions and servitudes. 

For the moment I reserve what I have to say as to the desir- 
ability or otherwise of perpetual money charges on land; The 
power to borrow money on the security of heritage by way of Bond 
and Disposition in Security, or a modification thereof, is wholly 
different. Lord Dunedin, speaking for himself and other membep 
of the Royal Commission on Registration of Title in Scotl^d, said 
emphatically : ‘‘To take away this power would be simply to 
remove an enormous fund of national credit, and no one, we venture 
to think, would ever make such a proposal.” 
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That it should be permissible for the owner of land to settle its 
destination through future generations by a strict entail is of more 
doubtful expedien^. The right to do so has been greatly modi- 
fied by a series of Statutes beginning in 1848, and there are many 
who believe that the time has come for the final abolition of en- 
tails. On the other hand, there are few who fail to recognise the 
propriety of permitting an owner to charge his heritage with 
family provisions, by the creation of liferent interests or other- 
wise, and that without the need of interposing an expensive 
trust. 

It is obvious also that mere contiguity of estates, great or 
small, involves the existence of servitude and other rights prest- 
able against each other by coterminous proprietors — ^rights 01 waj', 
water rights, etc. That there should be dear written evidence 
either in the title of the owner whose land is so burdened, or in that 
of the owner who enjoys the right, or in both, does not require 
argument. Moreover, it has been the practice for many centuries 
for landowners to grant feus under conditions intended to affect 
the use of the land for all time, provisions, for example, as to the 
roads to be constructed and the buildings to be erected thereon, 
and generally restrictions as to the use to which the land is to be 
put — all these in the alleged interest of rural and urban amenity, 
^me, with whom I associate myself, think that the usefulness of 
such restrictive covenants has been greatly exaggerated, and that 
the time has come for the reconsideration on broader lines of the 
whole question of amenity. It cannot be denied, however, that 
restrictive conditions must remain to a modified extent, and must 
when they exist appear ex facie of the owner’s title. Now all these 
incidents of land ownership are to a greater or less degree essential 
and permanent ; they inevitably complicate, or at least elaborate, 
titles ; and of themselves they seem to me to destroy the hope that 
land may, in the futvure, be transferred on the analogy of ship or 
company shares. 

Cambrousness 0! Present System.— But I certainly do not 
mean that further progress towards simplicity and economy is 
impossible. On the contrary, I believe that our system -of land 
tenure, while possessing the virtue of great security and elasticity, 
and while it is not unduly complicated from the point of view of 
practitioners, remains both cumbrous and costly. Worse than 
all, from a democratic point of view, it is not imderstood of the 
people. It has, like a medical prescription, to be taken in faith. 
For this, it is usual to blame first and always the malign selfishness 
of the legal profession. Commercial men, among whom are in- 
cluded both the landlord and the farmer, have assumed an attitude 
of aloofness, almost of contemptuousness, as if existing systems of 
tenure and transfer were just evils to be accepted and borne with- 
out sense of responsibility. That attitude not do. Laymen 
cannot wash their hands and pose as martjrs. It has often been 
said that a man marries the wife, a church calls the minister and 
a nation elects the government which they respectively deserve. 
And so, in a measmre, a community enjoys the system of land 
tenure and transfer of which it is worthy. 
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At the outset it should be noted that while these incidents of 
land ownership to which I have referred must in some de^ee 
continue to complicate the conve3dng of land, the barrier to radical 
reform is older and lies deeper ; it is to be discerned in the mists 
of antiquity. The truth is that nearly all the cumbrousness and 
costliness which still clog the tenure of land are traceable to its 
feudalistic origin ; and the timorousness, which has been the char- 
acteristic of every statutory step towards simplicity, has been due 
to 'an unwillii^ness to break with feudalism once and for all. 
While feudal principles have been greatly modified to meet the 
requirements of later-day commerce, feudalism is still the mould 
which shapes the system. TUI the mould is finally discarded* 
there can, I fear, be no far-reaching reform. 

No conscientious reformer cares for leaps in the dark. Before 
abandoning an existing system of land tenure and transfer, or 
even proce^^ to m^fy it, he wants to be certain that he is 
not surrendering any essentid — security, simplicity, expedition, 
economy. La5mien of the highest culture, but without technical 
knowledge, cannot effectively appeal for reform. They are pro- 
foundly impressed with the need for these essentials, and are 
hindered by a sense of insufficient equipment for attack. They 
are unable to demand specific reforms, because they cannot test 
them in relation to the essentials. In their appeal they are too 
suggestive of the crying for the light in the night, and with 
no language but a cry. Because I believe that raffical reform is 
possible with due regard to all the essentials, and because I desire 
to strengthen the hands of those interested in land, I attempt, at 
the risk of boring my readers, a popular restatement of the present 
system of land tenure before I mmcate the lines on which I think 
reform should proceed. 

Historical Surrey of Present System. — The basic fact of feudal- 
ism in relation to land tenure was the sovereign’s ownership of 
practically all land. There were exceptions — allodial lands as 
they were caUed — but these were rare and need not trouble us. 
Inherent in the sovereign was the right to make grants of land to 
favoured subjects. These were neither free gifts on the one hand, 
nor sales on the other, but grants made in consideration of military 
and kindred services rendered and to be rendered by the grantee, 
the sovereign assuming the position of superior and the grantee 
that of vassal. There was created in the sovereign what was 
called an estate of superiority and in the vassal an estate of 
property. The original vassal, generally one of the king’s nobles, 
in ms turn made a grant of a portion of his land in consideration of 
similar services to a grantee of lower rank, and there was created 
in the original vassal a new estate of superiority,, and in the new 
grantee an estate of - property. This process, which ultimately 
came to be known as submfeudation, might and did go on inde- 
finitely, until there were between the actual owner of the land and 
the ultimate overlord — the king himself — many mid-superiorities, 
each of which was in theory an estate in land. A landowner might, 
until the year 1874, when making a grant of land by Feu Charter 
or other feu writ, forbid the grantee to subinfeudate. By the Act 
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of that year clauses in feu writs prohibiting subinfeudation became 
lurcnf orceable . 

In early feudal times there was no such thing as free commerce 
in land. Indeed there was a forfeiture enforceable by a Superior 
against any of his vassals who conveyed away more than half of 
the land held by him of the Superior without the Superior’s con- 
sent. This also must be noted, because, after five centuries, it is 
still an important factor in the transfer of land ; a transfer was 
never complete in a feudal sense till the transferee, with title duly 
recorded, had been accepted or recognised by the Superior as his 
vassal in place of the transferor — in technical terms, until the 
' transferee had been “ entered ” with the Superior. In early times 
this entry could not be forced — a condition of things which was 
soon found to be wholly inimical to commercial development. 
The first step towards freedom was taken in 1469, when a creditor, 
appraising his debtor’s estate, was entitled to call upon the Superior 
of the appraised land to receive him as vassal. But observe the 
condition. The creditor, as the consideration for his entry with 
the Superior, had to pay to the Superior a composition consisting 
of a year’s rent of the lands. A similar composition became 
exigible by Superiors in respect of all entries of purchasers, unless 
the Superior had agreed in the feu writ granted by him to accept 
less. Such compositions could not be exacted under feu writs 
dated after the passing of the Act of 1874. Now as the result of 
the Feudal Casualties (Scotland) Act, 1914, all such irregular pay- 
ments, including all payments prestable by Superiors at greater 
intervals than one year, must be redeemed before ist January 
1930, otherwise they will be held to have been extinguished. 
The abolition of casualties is not only relevant but important. As 
will be seen, it docs much to clear the way for valuable reform. 

The right of a creditor to compel the Superior of appraised 
lands to accept him as vassal suggested to the ingenious practi- 
tioners of the fifteenth century a legal fiction whereby any pur- 
chaser might, by arrangement with the seller, assume the status of 
a creditor of the .seller, and so place himself in a position to compel 
the Superior to give him entry. The power of a Superior to 
hamper free sale by the refusal of an entry to a purchaser was 
gradually diminished by a series of statutory enactments culmin- 
ating in an Act passed in the year 1747. This Act was important 
for several reasons, but chiefly because it declared clauses in 
Charters prohibiting sales without the Superior’s consent to be 
unenforceable, and because it provided judicial machinery by 
which the Superior could be compelled to receive a purchaser as 
his vassal, without the purchaser having recourse to the legal 
fiction just referred to. Even so, the approach to free sale was 
timid and incomplete. Inherent in every transaction there was 
the idea that the lands sold had to be resigned or surrendered into 
the hands of the Superior, and by him granted of new to the pur- 
chaser. A century later a purchaser could enforce entry with the 
Superior by calling upon the Superior, under judicial sanction, and 
on receipt of the composition above mentioned to confirm a dis- 
position granted by a seller to a purchaser. Thus progress to- 
wards free sale continued to be made. The process by which land 
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was transferred remained cumbrous almost beyond belief. Until 
the year i'845 no fewer than four long deeds, one elaborate cere- 
mony to be referred to immediately, and the recording of one of 
the deeds were in theory required to complete a transfer of land 
from a seller to a purchaser, including the entry of the latter with 
the Superior. One of the four deeds had been in desuetude long 
before 1845, but three remained strictly necessary till 1858. From 
that date imtil 1874 two were essential. Since 1874 one only is 
required, because the recording of the Disposition by the seller to 
the purchaser is held to imply his entry with the Superior. 

The point which the reformer of to-day must note is this: 
Although land transfer was simplified in 1874 compared with 
1845, the principles underlying transfer remained, and remain, the 
same. Nearly all land continues to be held of a Superior; in 
every trqpsfcr there are still four points of view — that of the 
purchaser, the seller, the Superior and the general public. The 
Superior, though shorn of much of his former power, continues to 
exact lus feu duty with certain periodical payments so far as un- 
redeemed, and to enforce the conditions of the Charter or feu writ 
in relation to the use of the land by his vassal — the owner. 

Possession in Relation to Ownership. — I must here introduce 
the reader to another legal principle which lies deeply embedded 
in the jurisprudence of Scotland, a principle which must be ap- 
preciated by those attempting to reform land tenure and trans- 
fer. It is expressed in a maxim which may be freely translated 
thus : “ It is by delivery and not by agreement that the ownership 
of things is transferred.” That seems a rule appropriate to pro- 
perty capable of being passed from hand to hand, but surely in- 
applicable to land the locus of wliich is by its nature fixed. Yet 
the rule applies with full force to land as well as to other subjects 
of sale. The ratio of the principle seems to be that possession is, 
with certain qualifications, the ultimate test of ownersliip, and 
was in primitive times the only test. .So till the middle of the 
nineteenth century the ceremony of symbolical delivery remained 
an essential alike of a grant of land by a Superior to a vassal, and 
of a transfer from a seller to a purchaser. The bailie or commis- 
sioner of the transferor attended on the land to be conveyed and 
gave to the procurator or attorney of the transferee symbolical 
delivery of the land by the delivery of symbols appropriate to the 
nature of the subjects conveyed. In early times the only record 
of this symbolical delivery was in the memory of the persons 
specially called to witness the ceremony. As commerce in land 
developed, and the relationships of men became less simple, this 
primitive record was found to be inadequate. A written record of 
the symbolical delivery was prepared in the form of an Instrument 
— one of the four deeds to which I referred — ^by the notarj' in 
whose presence the ceremony had been performed. Even the 
preparation of this Instrument was found to be insufficient in 
itself because of competition among grants and transfers and the 
want of any reliable test for the settlement of priorities among 
Instruments. So there were set up in the year 1617, after a long 
series of tentative efforts, a General Register in Edinburgh, and 
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Particular Registers in the head butghs of the shires of Scotland. 
The validity of every Instrument came to depend on its being 
recorded in the Register appropriate to it, at first within sixty 
days of its date, and later within the lifetime of the grantee of the 
Charter or Conveyance. The point I desire especially to emphasise 
here is that priorities among grants of the same land were deter- 
mined not by the date of the Charter or Disposition of the lands, 
not even by the date of the Instrument, but by the date of 
the recording in the proper Register of the Instrument which 
was the formal record of the deUvery of the land. And so title 
to land till 1845 in actuality, and till this day in theory, rests 
on («) written grant, (b) delivery of the land, (c) the Instru- 
ment which was the record of delivery, (d) the recording of 
the Instrmnent, and (e) entry with the Superior. Symbolical 
delivery was abolished in 1845. Thirteen years later U became 
competent to record in the appropriate Register the deed of grant 
itself. Later still, as has been mentioned, the recording of the 
deed of grant implied entry with the Superior. 

The foregoing survey, which does not pretend to be complete, 
together with the fact that the prescriptive period is now twenty 
years, enables one to state this proposition as applicable to transfers 
of land. If A desires to acquire the lands of X from B, he can 
safely do so, and pay the price, if B produces a valid grant or 
conveyance of X either in his own favour, or in favour of a pre- 
decessor with whom B is linked by intervening grants also valid. 
But B must also be able to show that either he done, or he along 
with his predecessors in X have had uninterrupted possession of 
X for at least twenty years prior to the conveyance in favour of A. 

The labour and expense associated with the preparation of 
the conveyance of X in favour of A may now be made clear to the 
reader. Be it observed that the grants or conveyances in favour 
of B, the seller, and his predecessors, if B acquired within twenty 
years of the sale to A, bear official declaration to the effect that they 
have been duly recorded.in the appropriate register ; but that 
does not imply the validity of the writ so recorded. In other 
words, the fact that a conveyance of X in favoiur of A has been 
duly recorded does not necessarily imply that A has an un- 
challengeable title to X. Our system is strictly one of Registration 
of Deeds, not of Registration of Title, 

So it happens that A’s solicitor when instructed to prepare a 
conveyance of X in his client’s favour must begin by examining 
a conveyance of X duly recorded at least twenty years ago. He 
must follow that up by examining every deed connecting this, 
which I may call the initial deed, with the deed in B’s favour, 
satisfying himself as to the validity of each. There may be in 
the case figured a disposition of X in favour of E in 1900, another 
in favour of D in 1905, and another in favour of C in 1912, and 
another in favour of B, the seller, in 1915. These writs must all 
be scrutinised by A’s solicitor, whose duty it is to satisfy himself 
that each is valid. He must also examine all security writs which 
have affected X during forty years, not twenty years, prior to the 
transaction' to make certain that all money burdens thereby con- 
stituted have been duly discharged. He must also examine the 
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Record for all entries relating to X ; technically he must {M-ocure 
and examine Searches to ensure that no monetary burdens affect 
X other than those disclosed by the writs delivered by the seller, 
and also to make certain that no judicial bar exists to a conveyance 
by B, or existed to the conveyances by B’s predecessors when these 
were granted. In the majority of cases also, A’s solicitor must 
examine at least one old Charter or Instnunent with a view to 
fiatisf3dng himself not only as to the casualties, if any, payable by 
the owners of X, but also as to conditions or restrictions on use 
which may have been constituted real burdens on X. This is an 
unexaggerated record of fact. Is it surprising that transfers even 
of sm^ properties are expensive ? Let it not be forgotten that 
this laborious investigation of title must be undertaken by every 
purchaser’s agent, so that the writs are examined not once but 
many times. No conscientious agent takes deeds on trust. His 
duty, as things at present stand, is to examine them, and he does 
it. Responsibility attaches to each solicitor in turn, and few dare 
to take the risk of omitting the duty to examine. When a large 
estate is broken up, and sold in separate lots, the solicitor for each 
pxxrchaser must examine the title of the whole estate in the way 
described. I have in mind a case within my own experience where 
a company purchased about half-a-dozen acres of land a few 
years ago. Since the purchase there have been about twenty-five 
sales of different lots. The common titles have been examined 
by about twenty different solicitors for purchasers. Not only so, 
but several of the purchasers have borrowed on the security of the 
lots purchased by them. Different solicitors have acted for the 
lenders, with the result that the common titles have been examined 
by them also. The discovery of a blunder striking at the root of 
a seller’s or borrower’s title is almost unknown, but of errors minor 
in degree, calling for remedy and causing expense, not a few are 
found. Recently I examined the titles of eight lots of groimd in 
an old part of the city of Aberdeen. In six out of the eight errors 
were found, not fatal to the owners’ title, but sufficiently serious to 
involve, in accordance with the present system of transfer, con- 
siderable expenditure to cure the defects. 

Causes of Delay in Reform. — The efficiency and security of the 
present system are both beyond question, notwithstanding these 
occasional errors : nor is there any necessary lack of promptitude 
in the settlement of transactions. But it surely does not pass the 
wit of the parliamentary reformer to devise some simpler and 
more economic plan consistent with the highest degree of security. 
It will serve no good purpose to refrain from plain speaking. 
The structure is admirable. I sincerely admire the stem logic 
wWch has marked Scottish land tenure and transfer in their origin 
and evolution ; but to-day it is impossible to defend methods 
wMch involve so extravag^t and uneconomic an expenditure of 
time and labour. 

One cannot refrain from askii^ the question; Why has 
reform been so conservative and so slow ? Partly it is due to 
a deep conviction, long cherished, now slowly dying under the 
pressure of modem conditions. Mr Gladstone him self believed 
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that the prosperity of Great Britain was bound up with the pre- 
servation of great families and great estates. For centuries it 
was at least subconsciously held to be not only unnecessary but 
contrary to sound public policy to simplify the transfer of land. 
This view with regard to great estates reacted for a long time un- 
favourably on the transfer of land in towns ; but later the multi- 
plication of conditions affecting urban subjects has in turn reacted 
unfavourably on the transfer of land in the country. It must be 
admitted too that the legal profession has done little in the past 
to dispel the air of semi-sanctity surrounding the ownership of 
land, partly no doubt through selfishness, but also because of that 
ingrained tendency to let well alone. 

Reformers in two Camps. — Now, however, there is a growing 
conviction even among lawyers that the time has come for drastic 
reform. 

Reformers are in two camps — those who believe that the 
existing system is capable of being so altered and simplified as to 
leave no cause for complaint ; others who demand a radical change. 
It is said by one party that if the prescriptive period were to be 
shortened from twenty to ten, or even seven years, the need for 
the uneconomic expenditure of time in the reiterated examination 
of writs would largely disappear, also that the forms of both 
property and security writs now in use are capable of abbreviation 
and simplification. Land is transferred to-day in a form which 
received statutory sanction in 1868. It again is the form intro- 
duced by Act of Parliament in 1847, modified to fit the changes 
marking the period between 1847 and 1868. The 1847 form was 
itself a modification of one in common use for many generations. 
And so it is suggested that commercial men seek for” nothing more 
than a really brief and simple form of conveyance in which the 
number of the clauses would be reduced to a minimum, and every 
clause expressed in the fewest possible words, all having a carefully 
defined statutory meaning. Tliis it is claimed would ha\e the 
additional advantage of preserving historic continuity. No self- 
respecting reformer despises these impressive words, but let us 
not make a fetish of contintiity. 

Registration of Title. — I venture to think that the best legal 
opinion recognises the need for more than this. What is reallj- 
wanted is the introduction of a system whereby the recording of 
a transfer of land from A to B in a Land Register will be followed 
by the issue of a Certificate by the Registrar in favour of B, which 
will, in and by itself, be a good title in favour of B to the land 
specified in the Certificate — the Certificate to bear ex facie the 
burdens, monetary and other, affecting the land, and to have 
inherent in it a guarantee of B’s title to the land subject to the 
burdens and conditions expressed in it. Then any person dealing 
with B in relation to the land specified in the Certificate 
might do so with security, the Certificate beii^ uncliaUengeable 
except perhaps on the ground that the transfer is a forgery, or has 
been obtained by fraud. A challenge of a title on these grounds is 
of course ' possible under the present system, but it is almost 
unknown in the Courts of Scotland. Tmere is really no reason 
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why such a challenge should be more frequent under a new 
system. 

Even the opponents of this system, which is known as Registra- 
tion of Title, as distinjguished from Registration of Deeds, recognise 
its merits. They maintain, however, that while it may be suitable 
for new countries — Australia or Canada where it is already in 
operation— it is utterly unsuitable for an old coimtry like Scotland. 
We have, they point out, not only estates of property, but estates 
of superiority, estates of superiority not coincident with the estates 
of property. We have mineral rights frequently held by persons 
other than those who hold the land rights. We have salmon 
fishing rights, servitudes, money burdens, and a multiplicity of 
conditions affecting land impossible of expres.sion on a Certificate 
of Title, and even if they could be expressed, callii^ for investiga- 
tion by a solicitor. Besides, they say, there is the initial difficulty 
of expressing in a Certificate an exact description of a heritable 
subject sufficient to identify it, and to found a title apart from that 
possession on which right to land is at present so largely based. 

The last is the criticism with most substance in it. It would 
be foolish to deny that there are grave difficulties associated with 
the introduction of Registration of Title, but the object is worth 
attaining, and the simplicity and economy of transfer which wovdd 
follf)w would, I believe, far more than justify the initial expense. 

Legislative Efforts. — I digress for a moment to mention two 
recent proposals for reform. There was introduced into the House 
of Commons in Session 1920 a Conveyancing Bill having for its 
main purpose the reform and simplification of land transfer. 
This Bill was among the innocents slaughtered at the end of 
.'session 1920. It has since been subjected to an exhaustive 
examination bj’ Committees representative of the leading legal 
societies of Scotland. While useful proposals are made in the 
Bill, these are not, as a rule, associated with the technique of land 
transfer, but with the reform of the general law. As a measure 
of transfer reform the Bill has received a cf>]d, if not hostile, 
leception from lawyers. From the point of view of commercial 
men, it seems to me to be without value. Should it be reintro- 
duced in anything like its present form, I think it ought to be 
opposed as failing to mark any real advance towards simplicity 
oven on the old lines, and as likely, if passed, to be an excuse for 
delaying reform in the proper direction for another generation. 

Another Bill also introduced and dropped in Session 1920 was 
the Land Tenure Bill. Unlike the Conveyancing Bill, it contains 
the germ of real reform. Its leading provisions contemplate the 
redemption of all feu duties, in the option of the vasssd. With 
regard to the detail of the measure — suffice it to say that redemp- 
tion was to follow on a tender to the Superior of an equivalent of 
the feu duty in consolidated stock. Tlie point of great importance 
is the suggestion for the ultimate <hsappearance of estates of 
superiority. These incidents of Estates of Superiority — casualties, 
duplicands and the like — have gone or are going. MTien feu- 
duties, as such, also disappear, the battle for a simpler and cheaper 
system of transfer will be won. 

369 



‘niE SCOTTISH lOURNAL OF AGRtCOtTHIUB. (OCT^ 

Bofistration of Title (com^maQ.-— T liere is at least one obvioas- 
objection to an attempt to gntft a guarantee of title on to tibe- 
present system. As alre^y been emphasised, the foundation 
of an owner’s right now depends in theory on a duly recorded 
conveyance, and possession following thereon. Possession is a 
question of fact, and so a right depend^ upon it to any extent 
can scarcely be guaranteed by any public official. This difficulty 
was elaborated and pressed by the witnesses who gave evidence 
before the Royal Commission on R^stration of Title, and it 
must be admitted that if a Certificate of Title is to carry a guarantee 
then the Certificate must itself identify the subjects of which it is. 
the title. While it might be possible to mtroduce into all Certificates 
of Title descriptions of heritage so exact as to permit of being 
guaranteed, the weight of expert testimony pointed clearly to the 
need for the preparation of large-scale maps as a prelimirrary to- 
the establishment of a system of Registration of Title. On these 
Cadastral maps, as they are sometimes called in countries where 
the system is already in operation, there would be shoMm the 
boundaries of every property in land, represented by a number 
corresponding to the number of the property in the official Land 
Register. The opposing witnesses emphasised the great initial 
expense associated with the preparation of these maps, but the 
object is worth achieving, and the expense was, I think, over- 
estimated. At least the basis for such maps is to be found in 
our large-scale Ordnance Survey maps, and the practical identifica- 
tion of heritable subjects of every kind in the Valuations made 
under the Finance Act of 1909-1910. The Commissioners were 
by no means unanimous. No fewer than four separate reports 
were submitted on the evidence. It may fairly be claimed, how- 
ever, that almost every member of the Commission accepted 
Registration of Title as the ideal system, and were only deterred 
from recommending its immediate adoption by the practical 
difficulties attending the change, and especially those difficulties 
associated with plurality of interests in land, property rights, 
superiority rights, and, in a minor degree, fishing and mining 
rights, and teinds. It is eminently noteworthy that one member 
of the Commission, the then Keeper of the Land Register, Mr 
Smith Clark, submitted a Report unreservedly in favour of the 
immediate establishment of Registration of Title. He claimed, 
and a critical perusal of the evidence leads one to think the claim 
well founded, that in a certain volume, called the Search Sheet, 
which has been for many years in constant use in the Register 
House, there is more than the nucleus of the new S3retem. This 
Search Sheet cannot be better described than in the words of 
Mr Smith Clark himself : 

“ It is a ledger account for every unit of feudal property in 
Scotland which has been transmitted by purchase, disposition in 
security or transfer thereof, or by death during the last thirty to 
thirty-seven years. It makes no difference whether the unit is a 
large superiority with other properties combined, belo^ng to. say, 
the Duke of A, or a house of two rooms belonging to Z, fonawg a 
half-flat of a slum tenement. It may consist of minets^, whether 
the right is constituted by conveyance or by reservation, or of a 
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servitude. So k>^ as the unit has formed the subject of constitu- 
tioa or transmission duri^ the above period and has entered the 
register, it finds its place in the approi»iate search-sheet. 

“The search-'riij^ is brought down practically from day to 
day, and, besides opmiting as a means of i4entifying property on 
the register, it also gives the history of aw particular unit of 
property for upwards of thirty years. The ofmaals have therefore 
already in their hands (except in very rare cases^ the means of 
rapidly and securely constructing a statement with regard to any 
and every unit of property (i) giving such a description of the 
property as has sufficed for pur^ses of sale, loan and transmission 
from time immemorial ; (2) giving the name of the present owner 
thereof or — ^what is perhaps more to the point — of the person who 
is legally able to deal with it, and (with a small exception) apy 
personal disability (bankruptcy for instance) by reason of which 
his rights or powers may be liable to modification ; and (3) showing 
all such loans, servitudes, superiorities, and other incidents of 
the nature of burdens as woifid be revealed to an intending 
purchaser or lender on an examination of the progress of titles.” 

This Search Sheet may not be and do all that is claimed for it 
by its admirers, but without undue optimism, it does appear to 
make the initiation of Registration of Title with ofiicial guarantees 
comparatively simple and inexpensive. 

Legislative Suggestions. — Indeed the only question really open 
appears to be whether the new S3retem should be put into operation 
at once, or whether it would be better to delay for a period during 
which the relics of feudalism might be gradually eliminated from 
our system of land tenure. I cannot believe that it is necessary 
to wait. But, even if I am right, it is desirable that legislation 
should be immediately introduced on some such lines as these ; 
a measure declaring it to be incompetent to create new estates of 
superiority — ^in other words, that an owner of land shall no longer 
be entitled to dispone his land in consideration of a perpetual 
feu duty. Land might still be sold in consideration of a price 
represented by an aimuity redeemable at, say, thirty years, the 
annuity to remain a real burden on the land till redemption. 
Such a system could not prejudicaUy affect commerce in land, 
nor an owner’s power to borrow on the security of his property. 
The measure might also, I think, provide for the compulsory 
redemption of all feu duties within a similar period on the lines 
of the Land Tenure Bill. 

Next there should be a legislative alteration of the whole 
point of view with regard to the enforcement of restrictions on 
the use of land. At the end of the proposed redemption period 
the seller’s interest to enforce disappears. The sound view seems 
to be that all restrictive conditions at any rate after the redemption 
period are matters of public, and not of private, concerq, and should 
pass to the control of a public tribunal. Town Planning, Housing 
and Land Policy all point clearly in this direction. The result 
would be a diminution in the L^d Register of restrictive con- 
ditions with, a fnrthet step towards the simplification of Certificates 
of Title, and with great advantage to all dealers in land. 
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Comparative ffimplicitF axti Cost. — ^From the point of view of 
simplicity a Certificate of Title from the ofiicial in charge of a 
Public Register, identifying the land certified, whether it be a 
thousand <icres or one rood, expressing ex facie in clear language 
the burdens afiecting tjie land, capable of being transferred without 
elaborate examination of prior Certificates, or laborious searchings 
of records, is so great an advance on the present system that it 
requires no further argument. It involves no sacrifice either with 
regard to security or those incidents of land ownership to which I 
referred at the outset. Registration of Title is consistent with the 
preservation of all of these. And what of the comparative cost ? 
A conveyance of heritage worth jfiooo costs the buyer and seller 
to-day a sum of £12 each in legal charges, on a moderate estimate. 
Each must pay in addition a hSif of the stamp duty of £1 per cent. ; 
and the purchaser is liable for the expense of registering the Con- 
veyance in the Register of Sasines, varjnng according to the length 
of the deed, but averaging not less than £2, los. for every Con- 
veyemce. This apart from charges exigible by solicitors for arrang- 
ing and completing the bargain. Under a system of Registration 
of Title the cost would surely be divided by two. The cost of 
Security Writs and of all subsidiary documents would be reduced 
in proportion. The advantage to the commercial man is plain. 
Even the solicitor need not fear. The call upon his services is so 
infinitely varied that soon he will wonder how he bore so long 
the burrowing into bundles of writs, the extravagant expenditure 
of time and of energy, and the torturing strain on his eyesight. 
If the conveyancer is never called upon to look at a Certificate of 
Title — I am certain this will not lie his experience — there will 
remain writs to be framed, varied and numerous enough to satisfy 
the most insatiable of the breed. 

Conclusion. — On many specialities, such as burgage lands, I 
have not touched ; but there is one other topic I must mention 
before bringing this article, already too long, to a close. Burden- 
some expense is associated with the transfer of land from a dead 
landowner to his trustees or to his successor, whoever he may be. 
I feel certain that with the introduction of Registration of Title 
the need for costly Notarial Instruments in favour of trustees or 
legatees will quickly disappear. If the wise habit of making 
careful testamentary provision for the disposal of heritage develops 
and grows, all that will be required in order to vest a successor to 
a registered owner will be an intimation to the Keeper of the 
Register hardly more complicated or costly than the intimations 
given to Secretaries of Joint Stock Companies with which all 
lawyers are familiar. 

If those primarily interested in the reform of land tenure and 
transfer become satisfied that Registration of Title is to be their 
objective, they ou^t, I think, to make an earnest appeal for 
assistance to the principal legal societies of Scotland. I feel sure 
that unenlightened selfishness is no more a characteristic of my 
professional brethren than it is of any other class. The appeal 
wfill not be in vain. 
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LAND RECLAMATION IN THE SOUTH- 
EAST OF SCOTLAND. 


Dr. Robert Shirra Gibb. 


Ddiung the period from 1858 to 1877 there was a “ boom ” in 
agriculture. Labour was plentiful and cheap, as of the farm 
servant’s wages about half was paid in kind off the produce of the 
farm. There was little importation of food-stuffs from abroad, 
and, except in the lowland valleys or at the sea-board level, there 
was, comparatively, only small outlay on artificial manures or 
feeding stuffs. As industry generally was buoyant, there was a 
great impetus given to the production on the farm of crops for 
human food, and more extensive cultivation was required. The 
more intensive cultivation of the lowland districts reacted on the 
hill-sides, and caused a great deal of cropping to be tmdertaken 
at much higher altitudes than had previously been done. This 
was especiaUy the case where there was naturally dry land which 
did not require subsoil draining, and on dry land that had been 
cropped during and after the Peninsular War, but had been allowed 
to lapse into a state of nature, more or less, in the interval. Many 
of the wetter parts also that had been ploughed and gathered up 
into the high-backed ridges, which may stiU be seen in places, 
and had been cropped about that earlier time were drained and 
put under cultivation. 

About the latter end of that period I became interested in the 
processes of agriculture then in operation, and more especiaUy 
in those entailed in the breaking up of heath and hill pasture for 
the purpose of increasing the carrying capacity of the ground as 
far as sheep and cattle were concerned. 

It must be fairly plain to most people that the selection of the 
ground on which to work is very important. There were not very 
many moorland farms on which you could “ just start with the 
plough.'” But at Boon I thought I had got what I wanted. In. 
1872, when I entered the farm. Boon Moor consisted of — 

Whitebum Bog 
Cribbs Bank and The Moor 
Corselee 


Deduct what is still moorland — 

75-421 

96-055 

7-950 


77136 acres'! 

485-579 » 

70-251 „ 


632-966 


AU 

within 
a ring- 
fence 


179-426 „ 


Also there was under old grass, 
and rough bent — 

Boon Hill . . 

Dods Hill . . . 75-215 


453-540 „ 


196-806 


650-346 acres 
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(Note. — In 1872 and for three years after the 633 acres of 
moorland kept twelve to fourteen score of Blackface ewes and 
their lambs.) 

In a case like mine the fixing of the special class of moorland 
to put the plough into first did not occur, as, when I began, I 
proposed to drain and break up the whole of the moorland and 
also the rough, coarse hill pasture, the object being to get as much 
done as possible in a given time. The thing to do was to begin 
at the portion requiring the least amount of preliminary work, 
and most easily accessible. Later on I was inclined to favour 
beginnii^ at the worst, or least productive, parts, as a matter of 
principle, on the ground that thS part that was doing best mean- 
time would continue to do so probably for a certain time, and 
that the part doing worst would improve most and would leave a 
larger margin for profit. When, later, expenses got higher and 
profit less that theory would not hold and only the best was worth 
touching at all, till eventiuilly all such work had to be given up 
and those who had been most energetic were those on whom the 
largest loss fell. The final result is that nearly 200 acres have been 
left untouched, except by open or sheep draining, and parts that 
were improved have been allowed to go back nearly to their 
original condition. 

There are those who have so little faith in any attempt to 
make two blades of grass grow instead of one that they think the 
breaking up of moor or hill land at this time was a mistake. On 
some lands it may have been, but here, diough the pay was not 
such as was at one time expected, it has been and is a source of 
very considerable profit, especially now in these better times. 
Up to within a few years of the Great War it took, with the ever- 
rising expenditure and the low rate of live-stock prices, three sheep 
to make the profit that one did in 1872 to 1878. But the work 
done at that early time prevented the loss that would have occurred 
had it not been overtaken, though the cost of the original work 
remained unrepaid till the last ten years or so, and if interest 
had been charged during ciU the intervening time, it would not 
have been repaid -yet. 

Draining. — It is quite useless to break up wet land, leaving 
it undrained. At the beginning of the nineteenth century it 
was done quite often, but some means of drying it, at least parti- 
ally, was generally used. For example, cutting drains in the 
wettest places and putting a lot of branches into*the bottom of 
them was quite a common practice; also the "gathering up” 
into high-backed ridges by which a good half of the ground at 
any rate was made available for growing grain, while the furrow 
made a good runlet to take off the water. Such methods as these 
were wonderfully effective, but were suited only to a time of cheap 
labour. 

At the time to which I refer — about fifty to sixty years ago — 
the breaking up of " new land ” was common, and in met was the 
recogni^d farm practice where there was land to operate on, I 
wouldJike it to be clearly understood that I was only one of many 
■who did it, though I happen to be one of the few still living who 
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cauMt tbrough all the bad thirty years which followed, still farming 
the same farm, and still able to describe the processes in more or 
less detail. 

Many landlords were quite as interested in the work as the 
tenants, and in my case my landlord at the time, George, Marquis 
of Tweeddale, was full of sympathy, and gave much encourage- 
ment by making my lease twenty-one years instead of nineteen. 
He also offered to pay half of all draining and fencing expenditure, 
and a great deal of moorland and hill pasture was broken up. 
The Government was lending money for draining on the security 
of the property, to be paid off in twenty-five years, at a moderate 
rate of interest. The capital for much of the expen^ture on 
draining land was got in this way, and a great deal of work was 
done, largely by " the piece ” and by Irish labour. 

I propose to give a practical account of what was done, and, 
beginning with the heather and rough, wet bent grasses, I sheill 
describe the various processes as they were undertaken. The 
balance-sheets began well, but fell off woefully, and eventually 
all the original work was brought to a standstill. 

Ihe land under description required over almost the whole area 
close and regular draining, and between 1872 and 1878 over 600 
acres were drained at a cost of about ^6 per acre, ^^3000 of which 
was paid by the landlord. All the drains had to be under 30 feet 
apart, and 3 feet deep at least, and the leading drain 3 feet 3 inches 
deep. Except during harvest and during l5dng weather, about ten 
men on the averse were constantly employed for six years doing 
nothing but draining, with a foreman staking off the drains and 
laying the tiles. The drainers were very migratory — sometimes 
there would be over thirty, sometimes only two or three. As wages 
were constantly going up, there were many strikes, and gener^y 
the men were diSacult to manage, and they were not all strictly 
honest. On a Saturday the amount of “ sub ” (subsistence money) 
they were to get was often a difficult matter and was not always 
managed with success. I recollect riding fifteen miles after some 
mem^rs of a group to whom I had paid £5 too much, only to be 
told : “ It’s £dl right, master, we’ll be ba^ on Monday — shure,” 
which, of course, did not come off. 

The above 600 acres was largely moorland or rough, wet pasture, 
nearly all of which was eventually broken up, and indeed much of 
it has undergone practically the whole process except the draining 
more than once. Besides tMs a large area of the original arable land 
of the farm was also drained about this time and later. Breaking up 
new land is not an operation that comes to one naturally ; to make 
it successful it requires to be learned. And even with the abrmdant 
advice of friends who had been at the work previously, I found tlxat 
there were many details that had to be gathered from personal 
experience. 

After the draining, and other preliminary operations such as 
blastin|f, and lifting big boulders, etc., the first proceeding is 
ploughing. 

Plonghing And Prepwing ihe Oroand. — The ploughing was done 
whenever possible: in sununer before harvest; in wet weather 
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when other farm work could not be done ; in frost when other land 
was too hard. It may be done in the ordinary way with two good 
horses. If so, the plough should have a good turning mould, a 
broad sock, and a sharp coulter. There is no advantage — ^rather 
the reverse — in ploughing deep. The object is to get the plough 
slice well turned over, and to do that a wide slice is the better. 
Having the sharp coulter to cut the slice vertically and the broad 
sock to cut it horizontally helps the horses very much, especially 
on heather ground. It is hard work for horses and men at the 
best, so any appliance that tends to make it lighter has its own 
special use. The steam plough was hired frequently, either the 
ordinary double engine, or Fowler’s Anchor Tackle single engine. 
At that time tractors were not thought of, but a tractor (one with 
some weight) would seem to be a likely form of power. The best 
plough in use on tough, hard heath was what was known as the 
“ Sutherland Plough,” from its being used by the Duke of Suther- 
land of the time in his breaking up land in Sutherlandshire and 
the north. This plough was a big, solid piece of iron, pointed at 
one end like the horn of a blacksmith’s anvil, and put in the centre 
of a frame going on wooden wheels like two big drums. The 
anvil part oi this implement tore up a slice of the moor about 
two feet wide, and turned it right over ; the drums, carrying the 
weight of the implement, going, the next turn, on the top of this, 
completed the turning over of the slice, and pressed it down so 
that it lay flat with the heather side down. With two strong 
Fowler engines it made a very good job of about an acre and a half 
per day. 

It was, even in these days, however, expensive work, costing up 
to about £4 per day. A team of cattle, in the earliest days of such 
work, provided by far the cheapest way of getting mountain land 
ploughed ; but at the time I write of beef was a good pnee, and 
men to work the bullocks were not to be got. 

About 100 acres would be ploughed with the Sutherland plough 
on the hire system ; about another 100 acres would be ploughed 
with the ordinary double engine and tackle ; while the rest was 
ploughed by the ordinary farm ploughmen — a man with a. pair 
of good horses in summer would plough from i to i acre per day. 

I have said that the chief thing is to turn over the slice as effec- 
tively as possible, and to do this the ploughman had to use all 
sorts of expedients, which took a lot of time. Ploughing should be 
done if possible with a slope on the ground, so that the turning of 
the furrow slice would have any natural advantage to be got. 

We take it now that the ground has been drained, and that 
it has been ploughed, however roughly. The next thing is the 
rotting of the sod, and time is the cheapest process. A year 
to eighteen months is required, and even then the second, or cross- 
ploughing, is not very much easier than the first, and the sods, 
cut into squares, lie tossed and tumbled about in all directions, 
and three or four double turns of the harrows are required. 

All kinds of chain harrows have been tried, but they are too 
light, and the best implement here is what is called, for want of a 
better name, a “ drug ” or “ mumbler,” a heavy, sparred wooden 
implement about five feet square. The spars, iron-shod, trailed 
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om tite i^pmuidt tub the sods about and make a mould better than 
any instrument 1 bave tried, It is idle to say that the harrowing 
or drugg^ has to be done a definite ntimber of times. Some 
parts require les?, but others so much m(»e. But when the surface 
becomes fairly loamy, then plo^h again ; and repeat the harrow- 
ing and " drugging ” and working down. 

This work is all required for the first crop, which in my case 
was trnnips, but generally in a lower country might be oats. I 
tried oats but found that they grew so long and were so late that 
there was a loss on the crop. Potatoes were not much in favour 
in the early days, but my later experience with growing seed 
potatoes on late land has not been very bad. The labour of lifting 
and marketing has been heavy, however, and could be done only 
on a very limited acreage. 

If it was possible to get the new land into the loamy condition 
isrferred to during summer — i.e. before harvest of the year after 
it was ploughed — we were congratulating ourselves; generally 
it was some time during the second winter. But it would not work 
d.urii}g frost now as when the old turf was whole, and at this st^e 
the time of frost was taken up either in carting lime or in doing 
fresh ploughing of further new ground. 

Liming. — The liming in those early days was done at the rate 
of 4 to 5 tons per acre. The lease of 1872, under which all this 
work has been done, says : “On such land lime shall be applied 
at the rate of not less than 5 tons per acre.” This was a source 
of great expense, and consumed most of the profit that should have 
been got from this class of work, as the following approximate 
figures show . — 

Lime per acre cost . . . . . • £5 

The first three times ploughing would cost about £x per 


acre each . . . . . .3 

Harrowing and working . . . . .2 

Manures, etc. . . . . . .2 

Making an expenditure of about .... £12 


per acre, besides the draining, before any crop could be grown 
at all. It would all cost much more now. The carting of the 
lime shells from Chrichton Dean, about fifteen miles, was quite 
a big thing in itself, while other work was going on ; and a whole 
lot of hired carters and steam wagons had to be employed to keep 
things going. 

There is, at present, from a certain class of agricultural advisers, 
a lot of advice being given in favour of liming land. I claim to 
have experience of uming land of various classes, with a var3dng 
amount of lime, and with lime in various conditions. I have used 
burnt lime as lime shells at rates of from i to 5 tons per acre ; 
and I have applied ground lime shells at from 6 cwts. to a ton 
per acre. Forty-two to forty-nine years ago I limed a large part 
— -at least 700 acres besides w the new land I am writing about — 
of fibe arable land on this farm, at the rate of from 3^ to 5 tons 
per acre, at from 20s. to 25s. per ton. (This arable lanri was 
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cropped on the 5*cotirse rotation.) The result of the heavy 
liming was a great wasting of the hmnus, and for many 3'ears poor 
^ain crops. While, on the land specially being dealt with, lime 
in fair amount, say 3 tons, is a necessity, on grain-cropping land 
in my opinion it should be applied cautiously, and always in small 
quantities at a time. A ton an acre of shell lime can be put on 
and spread in the usual way if carefully done: cwt. put 

out of a cart {i.e, about what can be shovelled out by a square- 
pointed 15-inch shovel) in the middle of every 25 square 
yards. Have each little heap pulled close together and a little 
earth put on it. Follow up with a water-cart and a pail, and put 
about 3 gallons of water on each heap. The following day it wiU 
be so nicely slaked that the cwt. will spread very fairly 
and evenly over the 25 square yards. It is not safe to leave 
it to slake naturally, as the spreading is dependent on careful 
slaking ; if left to nature it is about eighty chances in a hundred 
that it will be under- or over-done, and the spreading a failure. I 
tried it once in frost when there was about an inch of snow on the 
ground. Instead of going round with the water-cart I got a little 
snow swept on to each little heap. With a slight thaw overnight 
each heap was standing in a little pool of water in the morning ; 
the frost in the ground prevented the water from getting away, 
and the lime had become mortar, and was unspreadable. 

(topping. — We may suppose that the ground is now in fair 
condition on the surface — that is, however many sods are below, 
it has a proportion of fine loam on top, and has been limed with, 
say, 3 tons per acre of burnt lime shells. It is now ready for a 
crop, and, as I have already indicated, my first crop has been 
yellow turnips sown broadcast. The manures applied to the turnip 
crop in the seventies and eighties were guano, superphosphate and 
bone flour, so it got about 2 cwts of each harrowed well in with 
brake harrows before the seed. The seeding in those days was 
done by the steward himself or other expert at the rate of about 

lbs. per acre — i.e. a pinch of seed between finger and thumb 
sown with a wide cast. But after some experience the seed was 
mixed with previously dried and riddled sawdust at the rate of 
li lbs. of white or Fosterton Hybrid turnip seed to the bushel 
of sawdust for an acre, and sown from an 18-foot grass seed barrow. 
Up till last year I have still sown broadcast turnips in this way, 
and the average in the very early years would be about 12 tons 
of crop per acre ; later, the average would be quite 15 tons, all 
eaten on the ground by sheep. 

As may well be imderstood, the turnips are small, and the work 
of picking up what remains of them below the ground — wliile the 
.sheep are eating the shell of the turnip — is ratter laborious, but 
against this must be put the saving of labour involved in thinning. 
They, of course, need no thinning, and there is no hoeing, as there 
are no weeds to grow on this new land. To obviate this excessive 
picldng-up of turnip shells, experience soon showed the advantage 
of seeding a type of turnip that grows well out of the ground, 
Buch as-Fosterton Hybrid or some similar variety. The turnips 
being comparatively small and close in the shaw, the frost need 
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jK>t be feare 4 . I on]^ once, out of many himdreds of acres and 
over a long period oi years, have had broadcast turnips frosted. 
High'-land fanners will also understand that, the frost not being so 
hard, turnips on high-lwng land do not frost so readily. 

Sheep on this new land are, the first year, independent of wet 
weather ; there is always enough undecayed sod in the undersoil 
to carry the sheep without getting sloppy. It is different the 
second year; they then have to fall back on the surroimding 
tough pasture in wet weather. 

Broadcast turnips must, of course, be eaten off the ground by 
sheep, as they can only to a very moderate extent be pulled and 
stored ; only by taking the biggest out of some favoured hollow 
may some be put together for bad weather. But they have a 
distinct disadvantage for sheep-feeding in that in a deep snow- 
storm they cannot be got. One cannot follow up a drill and pick 
up turnips among deep snow when there is no dml to follow ! 

The second year — or, counting the blank year in which the 
heather or spretty sod was rotting, the third year — the manuring 
was much the same ; on the better class land perhaps not quite 
so heavy, being about 4 cwts. per acre of a similar mixture to that 
given before. In these days, of course, common basic slag is the 
manure to give in such cases, and nothing more is needed. 

In this connection I would warn people against the unrestricted 
use of potash manures in such soils, and, as in the case of lime on 
grain-growing lands, reco mm end caution and experiment before 
spending much on potash as a manure, except on special kinds 
of land. At the beginning of my second lease — about twenty-nine 
years ago — I thought that as leguminous plants were said to need 
potash I would get a fine lot of clover by sowing kainit. So I 
ordered 120 tons from Stassfurt at about £2, los. per ton. I sowed 
it at the rate of about i ton to 3 acres, and about 360 acres of my 
pasture were top-dressed, leaving unsown patches for comparison. 
With the most careful watching I have never been able to tell 
where the kainit was sown and where not, except that in some 
places it clearly did harm. I have never sown a pound of kainit 
since, except for beans. It should be noted that on this new land, 
wherever the potash comes from, the nitrogen comes from the 
action of the lime on the decaying herbage : there is plenty of it, 
and to sow any more is unnecessary for the turnip crop. But I 
had got over all my first breaking up of moorland before I realised 
this and therefore wasted some money on nitrates. 

The second turnip crop, which followed the year after the first, 
was always drilled, and even in this third year the sod was still 
often very tough. Perhaps the agrostis or moor bent roots are 
thfe worst to rot; at least I have found that pure heather ground 
rots easier. In any case the ground can at this stage inake a 
fairly decent drill, though the sods may stUl be plentiful, and the 
turnip seeds braird without having the clods and the “ fly ” of the 
stiffer clay fields to worry one. And you are sure of about 
18 to 20 tons of roots. But this time, of course, the tuimps require 
sing l ing in the usual way, though that is all that is reqmred. 
You may put a plough through them and set them up a little if 
you like, but, as I have said, on new land weeds do not bother 
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much. But if done at all it should be done very lightly, «a fm. 
do not want the sheep to be going among a lot ol deep drilis, and 
getting turned over and lying on their backs during wint«, and 
a horse hoe would only pull the sods about. As the turnips ate 
in drills as many can be stored as may be wanted: they Me 
generally bigger individually than where broadcasted and more 
liable to frost, but not more than usual. 

In my case, the two crops of turnips were both eaten on the 
groimd by sheep. The groimd, being separately manured for 
each turmp crop, was, when ploughed up after the second crop, 
quite fit to be seeded down, and any sods remaining were not 
difficult to shake out. 

Seeding and Oraaing. — The seeding for the most part con- 
sisted of rye-grass i bushel, cock’s-foot 4 lbs., timothy 4 lbs. and 
white clover 5 lbs., and I generally sowed about 4 lbs. of rape seed 
per acre. It was all sown about the beginning of May and was 
ready for stock about the beginning of August. 

It might be considered curious farming to take three Brassica 
crops in succession. But in this case the phosphatic manuring 
had been ample, and the land was fresh and not likely to be in 
turnips or rape again for a good many years, and it was generally 
a success. Later, the cock’s-foot was left out and the quantity of 
rye-grass increas«l. Cock’s-foot grows very plentifully on all the 
hedgerows at Boon — ^it may be considered the grass most natural 
to the farm ; but while I know that on many farms it may be 
looked on as the “ stand-by,” I have not sown any for many years. 
Personally I have always found that it usurps the position that 
I prefer to see occupied by grasses and clovers of a more digestible 
nature. 

The ground was usually stocked with half-bred yearling male 
sheep, c^ed “ Dinmonts,” two or three to the acre, in which, in 
those early days, there was a great trade in autumn. They 
generally were ready for the butcher in October, and made from 
60s. to ^s., a big price in those early days. 

Rebreaking Up. — Owing to the bad seasons — ^in the years 
1877-1879 and some of the early eighties — home produce was 
marketed in an immature and often in an otherwise inferior con- 
dition. That, along with other industrial conditions, gave a great 
impulse to the importation of the various products of the farm from 
abroad and reduced prices generally for the next twenty years, 
subject to certain minor fluctuations ; so much so that landlords 
had to reduce rents, farmers had to r^uce expenditure, and farm 
servants had to do with less wages. The expenditure on the land 
broken up remained a profitless investment. By 1900 there was 
a slight improvement in times, and as a great deal of the broken-up 
land had got so wild, with the consent of the landlord a clause was 
inserted in the lease, " for the purpose of improvit^ the pasture,” 
allowing certain parts of the hill land, not exceeding 30 acres a 
year, to be rebroken up. Under this clause, for about thirteen 
years, beginning in 1901, from 15 to 20 acres have been rebroken up 
every yedr. The worst parts — i.e. the roughest and coarsest parts— 
of the various fields which were originally taken up were chosen. 



3 ep|| IN tfts OF SC01I.AKD. 

HiB^ a laiKo istiteat tlie original {Mtocess waa repeated, so that 
*' rehtolcen up "* is the term to use. 

the*draii» in some cases required a Uttle renewing, but gener- 
ally they were running ail right. A Mod deal of temporary fencing 
was necessary : as it had to stand for four or five years, ordinary 
Wire forcing was found to be best. The posts were good, strong 
Scots fir, one at each comer and one in eveiy hollow which had to be 
crossed. The stobs were spruce, or silver nr, one every twelve feet. 
Between the stobs were put two droppers, which were hung on the 
wires, with small staples of No. 12 wire i inch long. By the time 
the fence came to be removed and the improved part put back into 
the field it was taken from — generally four years — the posts and 
stobs were done. The wire was, however, very little the worse, and 
what staples were good were kept for use again. It generally took 
my two men a good part of a week to put up the fence, say about 
600 yards, with 8 to 10 posts at is., about 150 stobs at 2d., and 
about 300 droppers at ^d. (pre-w'ar). There was, of course, one of 
these fences to put up and one to take down every year after the 
first four. 

The ploughing was done by the farm ploughmen and was very 
little less hard than the original work. It generally took a man 
and a good pair of horses three or four winter days to do an acre. 
The rotting of the turf was also almost as tedious, and, as before, 
time was needed, and the part ploughed was left uncropped and 
unfenced for the first year. A part that was ploughed in winter 
was found by the following August to be getting quite green where 
each furrow slice joined its neighbour. Being a fine, tender young 
growth, it was much relished by sheep, which crowded on to it. It 
is no falsehood to say that by the month of September the same 
ground kept more stock than it had done before it was ploughed, 
though only for a month or two. The sheep-treading materially 
helped the rotting process, and by the resulting consolidation 
made the cross-ploughing easier. 

If possible the cross-ploughing was done in the early winter 
and the succeeding wintry weather materially helped the breaking 
down of the sods. These sods were mostly agrostis or moorbent, 
with its thick, matted roots, the bane of the hill farmer’s broken-up 
pastures. There is no class of stock that I have found which likes 
it, and even in the hardest winter even hill ^eep fight shy of it, 
and, except that they may get something which is partially filling, 
they are really not much the better of it. It takes fair land to 
grow it, and I am of opinion that when it grows well the land 
should be good enough to grow something better. 

The original processes that have been described were in every 
way practically repeated, but in this case the land got, as soon m it 
was fairly level to cart over, from 10 cwts. to i ton of ground lime, 
■generally sown by a manure distributor ; and for manure basic 
sl§g for the turnips instead of the old mixture, at the rate of i ton 
to 3 acres, both the year in which the turnips were broadcasted 
and that in which they were drilled, as already described. And 
the fourth year after being ploughed it was sown down, without 
any grain crop and generafiy wifib rape. 

llus rebr^tking was imdertaken on twelve areas between 1900 
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and 1913, about 165 aci«s being treated in the thirteen years, apd 
though the oldest has now been sown down for fifteen years, and 
the latest for five years, no marks are required to define^ any of 
these areas; and thor^h in every case the worst ground was 
selected, it is now the best, and shows what slag and lime and 
cultivation can do, and, so far as it goes, how long the benefit can 
remain. 

Conclusion. — With regard to the financial wsition, I would 
only say that the rebres^ii^ up having been don'e in a time of 
rising prices, whereas the original work was done in one of falling 

E rices, naturally the former has left a profit which has materially 
elped to repay the expenditure of the latter ; and, though the 
interest on the money originally expended may still be to a large 
extent awanting, the farm, as I leave it next year, is immensely 
improved. 


COMMON WEEDS.* 

William G. Smith, B.Sc., Ph.D. 

Edinburgh and East of Scotland College of Agriculture. 

Perennial Weeds. — These are distinguished from annuals by 
length of life. Some are shrubs, such as gorse or whin, broom, and 
ling or heather, but as they occur only on very old pasture they 
are not dealt with here. The herbaceous perennials bear leaves, 
followed by flowering shoots, and the plant continues to form 
new buds near the surface of the soil or buried beneath it. From 
the point of view of treatment, the underground parts of a 
perennial are the more important. A grouping according to these 
has already been given (vol. iv., 3, pp. 287-290) — viz. tufted and 
shallow-rooted, tufted and deep-rooted, tufted with surface runners, 
creeping weeds with underground parts. As a rule a weed that 
lives near the surface is more easily controlled than one which is 
deep-rooted. Most perennials reach full development only after 
growing in the same place for two or more years, hence they are 
more common in grassland than in arable. Yet the seedlings, 
or new plants from fragments of the old, may become pests in 
arable land (coltsfoot, thistles, bindweed, etc ). 

In the case of older grassland the herbage includes many plants 
not grasses or clovers, and opinions differ widely as to the utility 
of these. If they are useful herbage they cannot be serious weeds. 
Ribgrass plantain, yarrow, bumet and kidney vetch are some- 
times regarded as weeds, yet many sheep farmers include them in 
sowing-out mixtures. Most grassland plants are grazed more or 
less by stock, and it is only isdien they occupy too much space that 
they become weeds. A few have been reported as poisonous or 
injurious to stock---«.g. buttercups, bindweed, ragwort, autumn 
crocus and the wild garlics. The following short descriptions 
refer to common or conspicuous intruders into arable or grass land. 
They are grouped accor^ng to flower colour, but it is useful to be 
able to recognise the leaves before flowering. 

* This is the fourth instalment of this article. 
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VI.— Pbsenkial Weeds with Yellow Flowebsi. 


.BirtteWBiMi. — ^Tbe buttercup flower is nearly flat, yellow 
(except in water forms), and the numerous stamens surround a 
group of small fruits which ripen as " seeds.” 

Creeping Buttercup {Ranunculus repen^ is the common one 
with rtinners that extend along the sinface of the ground, rooting 
at intervals (Fig. 15). Its natural home is moist places amongst 
grass and other herbs, but it may extend into arable land where 



FIG. 15 —CREEPING BUTTERCUP. FLOWERING SHOOTS 
FROM A RUNNER. 


{Common WeedSy H. C. Longf.) 


the runners favour a rapid extension. The buttercups of old 
grassland may be either the Upright Buttercup (R. acns), or the 
Bulbous Buttercup {R. hulhosus), the latter distinguished by a nut- 
like base buried about an inch in the soil, and by its flowers with 
the green sepals turned downwards. If the three species are found 
together in old grassland with ridges and furrows, the creeping 
buttercup genersuly follows the moister depressions, the upright 
one is on the slopes of the ridges, and the Wbous one is on the 
drier ridge-tops, which suffer first from drought. The abundant 
flowering of buttercups indicates that they are not much grazed, 
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and tliiefe is a general q^on that thejr are disliked, aui tibatif 
eaten by anim^ newly brought on to the land they inay eatue 
trouble. 

Xn grassland, ploughing up is almost the only treatm^t fat 
buttercups, though they may be suppressed by manuring to ^ 
courage grasses, and improved drainage will check creeping butt<^ 
cup. The fruits are not uncommon impurities in se«ds, hnd in 
this way buttero^ may become weeds in young grass. 

The Annual Buttercup (Ranunculus arvensts) is a cornfield 
weed rarely seen in Scotland. It has small buttercup flowm, 
deeply cut leaves, and large spiny fnuts (about J in. diam.), which 
occur in seed-com. 

Coltsfoot (Tussilago far far a), one of the Compositae, is a 
pernicious weed known locally as “ tushielagy ” or some similar 
name. The long and deep-rooted white imderground stems give 
off, early in the year, tufts of flower-heads borne on a stalk about 



FIG l6 - COLTSFOOT IN MARCH, WITH CREEPING ROOTSTOCK 
4ND TUFTS OF FLOWERING HEADS 

{Common IVeet/s, H. C. Long ) 


6 in. high (Fig. i6). Later the fruiting heads elongate and bear 
a white ball of “ seeds,” each a narrow elongated fruit with a 
downy parachute for wind dispersal. The leaves appear in 
summer with large entire blades, somewhat hoof-shaped, and 
densely covered with white down on the under siurface. The 
widely spreadii^ undergroimd system is favoured by deep, loose 
soils, SUM as tip>-heaps, banks where road scrapings are thrown, 
and claysshpB, but when the land becomes consolidated c^tsloot 
tends to disappear. In ploughland the old plants must be broken 



^ Ipa^aqghijBg, ete.. to as to tuii^ tibeiwMte rootstocks to 

tm titosboe to be bsrrowed off. this to»itmeiit is rarely sufficient, 
as SMW IssvttS aisse tooni broken frafpients left in the soil. If a 
root arop is taken the usual cultivation will ui»root many of the 
young ^umts, but in a com crop they quickly l^ome deep-rooted 
again. Al^^ough coltsfoot is not uncommon in young grass, it is 
generally supfuessed 
and is not common in “ 

older grassland, ex- i 
cept £^ut matgins > 
and gates. 

Bbwort (Senecio 

C ‘ "Vn) has many 
names : tansy, 
weeby, ragweed, yel- 
low weeoC stagger- 
wort, etc. It is a per- i 
sistent weed in pasture 
land, recognised by its 
height (i-2 feet),' the 
deejdycut leaves and 
the crowded yellow 
dower-heads (Fig. 17). 

The stems are tough 
and arise from a deep- 
rooted crown, without 
runners, but prohfic 
in buds. The flower- 
headsconsistofmuner- 
ous yellow disc and 
ma^inal florets (Com- 
positae) , and each head 
produces numerous 
plumed seeds in late 
summer. 

Ragwort is found pig 17 — ragwort, upper leaves, 
mainly in old grass- flower-hf\ds and \ single florei 
land on poorish soils, {Standard Cyclopadta of Agriculture.') 

or where the surface 



FIG 17 — RAGWORT. UPPER LEAVES, 
FLOWER-HF\DS AND K SINGLE FLOREI 

{Standard Cyclopadta of Agriculture.') 


soil is impoverished. Abundance denotes a cow pasture, and its 
absence is very marked where sheep graze. The reason is seen 
on examining a well-stocked sheep pasture eaten bare, say 
in March or April ; the crowns of the ragwort are closely 
grazed and the white, fleshy part is deeply bitten into. The 
heavy stocking of the lower sheep fields keeps down the ragwort 
and prevents it flowering that season. Cattle avoid the plant, and 
various observations suggest that it is more or less poisonous to 
them. In cattle districts the plant is cut during summer to jun- 
vent seeding, but this has little effect on the crowns and buds, as 
the larger leaves are produced near the soil. She^^razing is 
much more eflective. 'When the grassland is plough^ up tins 
weed almost disappears during the rotation years. Its reappear- 
ance when the land is laid‘down to grasx again must be due to 
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blovm seed, because ragwort seeds are not common impurittea of 
grass or clover seeds. 

Dandetfam, Bawkweeds and Hawkbttt.— These names are used, 
to include the true dandelion and several other very similar 
Compositse, includiiig Autumn Hawkbit {Leontodon auiwnnalis), 
Cat’s-ear {H^ocharis radicaia) and others that frequent old grass- 
land. The flowers differ in details, but consist of num&ous yellow 
florets, all strap-shaped, there being no disc florets such as occur 
in the daisy head. All have plumed fruits for wind dispersal, and 
the leaves arise from deep-rooted crowns. The Mouse-ear HaWk- 
weed {Hier actum pUosdla), a common weed on dry pastures, has 
distinct surface runners and pale yellow flowers. None of them 
are common on arable land, except as seedlings. These weeds are 
not grazed by stock, hence they seed freely and tend to spread. 
Manuring the pastures or changing from pasture to hay, after 
manuring to encourage grasses and clovers, check weed growth 
to some extent, but ploiighing up would be better. 

Perennial Sow-thistle {Sonchus arvensis). — ^This closely re- 
sembles the annual milk- or sow-thistle (see vol. iv., January 1921, 
p. 9, Fig. 3), but differs in having strong underground creeping 
stems which are difficult to eradicate. Treatment is similar to 
that recommended for other deep-rooted perennials such as colts- 
foot and field thistle. 

Silverweed (Poteniilla anserina). — A conspicuous plant about 
gates and field sides, but not often a serious weed. The feather- 
cut leaves, silvery white on the under surface, are easily distin- 
guished (see Fig. 14, vol. iv., July 1921). The plant rarely bears 
seed on farmland, but about sea beaches abundant seeds are pro- 
duced. On the farm it is mainly distributed by pieces of the long 
creeping surface runners being carried about. The shallow root 
system renders the plant easy to check on arable land. 

Yellow Battle {Rhinanthus crista-gallf) is a weed which draws 
nourishment from Ahe roots of other plants in grassland (see Eye- 
bright in white-flowered perennials). 

VII. — ^Perennial Weeds with White Flow'ers. 

Ox-ejre Daisy or Marguerite {Chrysanthemum leucanthemum ). — 
This IS distinguished from the horse gowans or mayweeds (vol. iv., 
January, pp. q-ii. Fig. 4) by its perennial habit, only a certain 
number of the leafy rosettes flowering each year. The flowering 
shoots are tall, up to about 2 feet, and look rather bare because of 
the small leaves ; the flowers are conspicuous with large white 
marginal florets. The plant has no runners, but the abundant 
production of new rosettes of leaves leads to the formation of large 
patches that crowd out grasses and clover. During the past dry 
summer fields have been seen white with marguerites, which 
flowered abundantly, whereas the grass suffered from drought- 
This weed produces abundant minute ribbed seeds, with no plume, 
and these are common impurities in grass seeds. Close grazing 
with sheep in spring will do much to check the growth of flowenng 
shoots, and vdaett tiie ox-eye is too abundant it might be advisable 
to miss a hav cre^ for* year, continuing the grazing through the 
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whcde season. Its presence indicates poor nutrition of grasses, 
hence the usefulness of top-dressing for hay with farmyard manure 
or with artificials (superphosphates 2-4 cwts., and sulphate of 
ammonia i cwt.). Patches of ox-eye have been eradicated by 
heavy dressings of common salt (6 cwts. per acre). Where a 
wHhole field is infested, ploughing and cropping would be more 
effective. 

Common Didsjr {Beilis perennis).— This is more common as a 
pes.t in lawns and park grass. It is treated on the same lines as ox- 
eye daisy, by grazing with sheep or by top-dressing. “Lawn- 
sand ” is a winter top-dressing, consisting generally of a mixture 
of sulphate of ammonia and sand or fine ashes. 

Tarrow or Milfoil {Achillea millefolium) is conspicuous in grass- 
land by its finely cut leaves and small white flower-heads grouped 
closely together. Opinions differ as to its value, but sheep farmers 
generally like it in pasture. Where sheep pasture fields are closely 
grazed m spring, yarrow returns quicluy and thus shelters the 
slower growing grasses and clovers. If the pastures are not closely 
grazed, yarrow tends to become rank and to oust better herbage. 
It is of little value in hay as its growth is almost confined to the 
bottom. 

Sneezewort {AchiUea piarmica). — The flowers resemble yarrow, 
but are larger and more drstinctly white ; the leaves are narrow, not 
divided, and saw-toothed on the margin. The whole plant is more 
stiffly erect and is common on peaty soils about ditches. In recent 
years it has been observ'ed as an abundant field weed on upland 
farms on moor soils, where its presence indicates need of fertilisers, 
such as basic slag. 

Kecks or White-flowered Umbellifer*.— This group includes 
several large, conspicuous plants, more prominent about field 
margins and hedges, but sometimes weeds in old grassland, less 
often in arable land. They are distinguished by the numerous 
small flowers grouped closely into small umbels, and these again 
into larger umbels (Fig. 18). The short stalk to each floret is 
characteristic of the Umbelliferae and distinguishes them from the 
Compositae, where the florets have no stalks and are crowded into 
daisy or dandelion heads. Each fertile floret produces a double 
fruit, attached closely together in flower, but separating on ripen- 
ing into nutlets or “ seeds,” resembling those of the garden carrot, 
parsley or parsnip. 

{a) Cow Parsnip or Hogweed {Heracleum sphondylium) is a 
large plant, 3 feet or more high when in flower, with leaves up to 
2 feet long (Fig. 18). 

{b) Bishopweed or Goutweed {Aigopodium podagraria) is a 
notorious pest in gardens surrounded by hedges, and about stack- 
yards. It has widespreading underground stems, like coltsfoot .or 
nettle, very difficult to eradicate. The leaves are divided into 
broad segments, not unlike those of hogweed, but they are bright 
green and shining. The flowering stems are about 2 feet high, with 
whitish, not very conspicuous flowers. 

(c) Hedge Parsley or Chervil {Antkriscus sylvestris, etc.). — 
These are common tall hedgerow weeds with large leaves finely 
divided and fem-like. The commoner species has elongated 
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smootb fruits, but others have shorter bunr-fruits covered with 
fiae’ hooks. In some old pastures they may become weeds. 

(d) Earthnut, Amut or Pignut {Conopodium dmudatmif is a 
small plant conunon in old pastures. When in flower it is about 

a foot high, with small 
flower-heads and a few 
leaves cut up into thread- 
like segments. Two or 
three inches in the soil 
there is a brown tuber 
about the size of a chest- 
nut and not unknown to 
country boys. 

{e) Henuock {Conium 
maculatum ). — A poisonous 
species, tall and with finely 
divided leaves like the 
he^e parsleys, but distin- 
guished by purplish spots 
on the lower stems. The 
plant is rather imcommon, 
but often abundant where 
it does occur, for instance, 
about farm rubbish heaps 
and waste ground. It is 
a biennial, flowering in the 
second year, and as it is 
not deeply rooted it can 
be pulled up entire in wet 
weather. 

(/) Water Dropwort 
{CEnanthe crocata), another 
tall, poisonous species, fre- 
quenting marshy places 
along rivers. It can be 
distinguished by the large, 
white, fleshy tubers, 2-4 
inches long, like those of 
the garden dahlia. The 
roots and leaves of tliis and 
other marsh Umbelliferse 
-^1 are known to be poisonous 

FIG. 18 -cow PARSNIP OR HOGWEED. ^ 

FLOWERING SHOOT (REDUCED IN SIZE) AND uccustomed to the piacc 
A SINGLE FLOWER (ENLARGED). do not scem to bc much 

{Common Weeds, H. c. Long.) affected, but cases have 

been recorded of death 
following the eating of the root tubers thrown out in cleaning 
ditches. It would therefore be ad\’isable to fence off marshy 
places where these plants grow. 

Campiona. — The seeds of several species are common impurities 
in clover, seeds and are thus introduced with grass mixtures. 
Thi^ are about the size of red clover seed, but can be distinguished 
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by the black or browni^ seed-coat covered with rough, bhmt 
^nes. Campions have the leaves arranged in pairs, and the 
flowers are large (| to i in. in diameter). Bladder Campion {Silene 
inHafa) has a wide, bladder-Uke calyx fitting loosely round the 
wnite petals. White Campion {Lychnis vesperiina) is more erect 
and roWst, the calyx fits closely and the flowers have a fragrant 
smell, especi^y at night. Another white campion has white 
flowers that always appear withered ; this one comes with clover 
seeds hence is generally found in young grass. Red Campion 


{Lychnis iioicei) is generally a 
woodland plant and often con- 
^icuous m wood clearings. 
These weeds are checked by 
cutting hay before the seecb 
ripen and by grazing the after- 
math. They are not often 
troublesome weeds in plough- 
land, and as they are not deep- 
rooted should be fairly well 
cleaned out during a cropping 
rotation. 

Wild Qarlic {AUium vinealc) 
is easily distinguished by the 
strong smell of onions when 
bruised, by the long narrow 
leaves and by the dose tuft 
of whitish flowers. Another 
species common about woods 
has broader leaves. Garlic 
generally occurs in pastures, 
and the milk of grazing cows 
acquires the garlic flavour. 
Propagation t^es place by 
seeds, and by “cloves” or 
swoDen seed-like buds formed 
in the flower-head or near the 





FIG. 19. -EYEBRIGHT. PLANT, FLOWnR 
AND FRUIT. 

{Common JVeeds, H. C. Long.) 


base of the plant. The underground parts are deeply rooted bulbs 
which give off new bulbs ; hence garlic generally occurs in patches. 
Experiments at Woburn showed that the best control is to plough 
up and sow down with a heavy grass mixture of the “Elliot ” 
type, which smothers the garlic in about six years. 

Eyebrbfht {Euphrasia officinalis) is a conspicuous white- 
flowered weed (Fig. 19) on maiy^ pastures with short herbage. 
Although a small weed, its roots draw nourishment from grasses, 
etc. ; hence it is injurious to the herbage. Another partially 
parasitic weed is Yellow Rattle {Ehinanikus crisfa-galli), in 
pastures or in meadow hay. The plant is taller than eyebright, 
vvith narrow elongated leaves and pale yellow flowers ; the seed- 
capsdes, about | in. in diameter, are flattened and enclose flattened 
seeds which rattle in the ripe capsule. These weeds may be re- 
garded as signs of poverty, to be suppressed by manuring to en- 
courage grasses and clovers. Close grazing with sheep will often 
improve the herbage and check the weeds. 
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vni.— P erennial Weeds with Red or Blue Flowers. 

ThistleB. — ^As weeds of the farm, only two of the numerous 
species are common. Creeping or Field Thistle (Carduus or Cnicus 
arvensis) is a stubborn perennial weed with long, deeply rooted 
underground parts. Compared with the Spear Thistle (see below). 



FIG. 20 SPEAR THISTLE. 

{Common I Feeds, H. C. Long.) 


this species has thinner stems, is less spiny and the flower-heads are 
distinctly smaller and less showy. The florets form compact 
heads and belong to that section of the order Compositae which 
has the petals of each floret joined into a long tube, there being no 
strap-shaped florets as in a dandelion or the marginal florets of a 
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daisy. When tipe the heads bear a mass of cottony pappus, the 
parachute for seed dispersal, but if examined it will often be foimd 
that there are few fuUjr formed fruits (seeds). This supports a 
common opinion that this thistle does not spread by seedlings, but 
occasionally heads may be found with some ripe fruits, which can 
be germinated. The first appearance of thistles in a field may be 
from seedlings or from pieces of the rootstocks carried on to the 
field. They soon spread to become a patch which may consist of 
a single continuous plant covering square yards. This thistle is 
a perennial bearing both 
leafy shoots and flower- 
ing ones, and although 
the latter die after 
flowering, they are soon 
replaced by buds arising 
from their base. Buds 
may also arise from 
any fragment of the 
undergroimd rootstock. 

Treatment consists 
mainly in eradicating 
the green shoots so as 
to starve the under- 
ground parts. When 
flowering thistles are 
cut, the stems still con- 
tain enough nutriment 
to ripen the heads, but 
stems under a foot high 
are in a good condition 
for cutting, and if they 
can be cut more than 
once a year, so much 
the better. Hence root 
crops with frequent 
cultivation are the 2j — field bindweed, plant and por- 

farmer s opportunity. tion of underground rootstock. 

Qn the other hand, {standard Cyclopedia of Agriculture.) 
corn crops protect the 

tliistles, though much may be done by spudding or hand-pulling 
before flowering. On grassland cattle keep down thistles better 
than sheep, because they graze the young shoots. Or if pasture 
is allowed to grow as meadow hay early cutting checks the 
main crop of thistles for that season. This thistle is often 
attacked by a chocolate-coloured rust seen as a coating on the 
lower surface of the leaves, and these shoots have a starved, 
lean appearance and shrivelled flower-heads. FoDowing up this 
clue, experiments have been made by mixing the rust spores in 
water and spraying young thistles ; the result was a rapid infection 
of the plants followed by the starved growth. 

Spear Thistle {Cardutts lanceolatus), often called Scotch Thistle. 
The plant is a biennial which in the seedling year forms a rosette 
of large leaves close to the ground ; next season most of these 
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rosettes produce tall:, flowerir^ shdots, t]|^ the |dan^ :dii^ 
entirely. The heads are laige, rounded and tipjpM with #e <Si^ 
spicuous purple flowers (Fig. 20). Each bead forms ahtu^Ut 
oval, smooth and plumed fruits. These are not uncommon in 
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FIG. 22, — ^FXELD MINT 
{Common Weeds^ H. C. Long.) 

grass and clover seeds, hence this thistle is more abundant in 
young grass than in other arable crops, and it continues to seed 
itself on older grass. Deep spudding in the leafy or first year will 
destroy the plant. Sheep often bite deeply into the crowns during 
winter and thus prevent flowering next season. 





coituoair 

MpxA tbibtle ptUntsiris) is a tall, (»msiacuous spiny 

iqwcies with ptupie or whitish flowers ; it frequents w«t pastures. 

BtiflhMidt or BiocMs’«laM>te {CenUturett m|ni).~These weeds 
have firm thistle-like heads of purple flowers, but neither stems 
nor heads are spiny, and there is omy short down attdbhed to the 
seeds. The plant grows from 12 to 18 inches high, generally in 
rough grassland or about roadsides. The underground parts are 
strong but not deep, 
so that in ploughland 
with cultivation it is 
kept in control. In 
grassland hard heads 
are generally more 
abundant on a cow 
pasture than where 
sheep graze (see 
Yellow Ragwort). 

Summer mowi^ be- 
fore flowering will help 
to check this weed. 

Field Bindweed 
{Convolvulus arvensis ) . 

— ^Thisis distinct from 
Black Bindweed, an 
annual with clusters 
of small reddish 
flowers (vol. iv , No. 2, 

April 1921, Fig. 8). 

The field bindweed is 
a perennial with large 
pink or whitish pi^ 
flowers (i inch across), 
the petals forming a 
cup similar to, though 
smaller than, the 
handsome white con- 
volvulus fairly com- 
mon as a climber 
about garden fences. 

The pink bindweed 
has broadish leaves, somewhat arrow-shaped (Fig. 2 1 ) . The slender 
stems twine roimd com, etc., or form tangled mats on the soil. 
"The seeds resemble small shrivelled seeds of tare, dark and some- 
what triangular: they occur in samples of grain from infested 
fields. If large numbers of the seeds are ground with com, the 
flour or meal is spoilt in colour and is probably unwholeseme, 
because bindweed seeds are reputed to be pcdsonous. This weed 
is a pest, because the slender white rootstocks wander ,far and 
wide underground and throw up new shoots. These grow more 
vigorously in light soils, but the weed may occur on any soil. 
ln> the lighter soils it occurs both in arable and in grass land, 
but on Iwavier soils it is more an arable weed. In Scotland 
bindweed tends to follow the farms along the sea-coast. Control 
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FIG. 23. — SELF-HBAL. 
{Standard Cyclopcedta of Agriculture,) 
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is by deep plougMng and cultivation, followed by harrowing ofi 
the rootstock into heaps. This is easier to do in light soils then 
on heavy, which hold the broken fragments. Root-crops oSss a 
good opportunity for checking this bindweed. 

Field Efint {Mentha arvensis ), — This has square stems with 
opposite leaves and small lilac flowers (Fig. 22). When bruised 
it has the odour of mint, but not so strong as the garden 
mint. It is mainly spread by the underground rootstocks, 
whitish stems, J to J in. in diameter, seen when ploughing, 
often just below the plough-sole, so that they are little damaged. 
This suggests the advisability of deeper cultivation to bring 
up the rootstocks. The weed flourishes well on heavy, wet 
soils, where it is not so easily turned out as on lighter soils. 
Control follows the suggestions given above for bindweed or for 
coltsfoot. 

Self-Heal {Prunella vulgaris ). — Local names such as poverty 
pink, Carmyllie clover and blaw-weaiy indicate this as a weed of 
poorish or run-down land. The seedlings are not much trouble 
on arable land, but in grassland this weed is widespread. It has 
the same opposite leaves and square stems as mint, but the 
reddish-blue flowers are gathered closely together at the top of the 
shoots (Fig. 23). The seeds are common impurities in clover seeds, 
and in this way self-heal is introduced as a weed in young grass. 
The seeds are brown, with a dark network, and at one end a small 
white knob, the whole not unlike a tiny brown beetle with a whit- 
ish head. The seedlings form tufts of short creeping rootstocks 
on or near the surface. Self-heal becomes established where 
grasses cuid clovers fail, hence it occurs where corn has been laid 
or where stooks have stood too long. In older grassland this weed 
means poverty, with the ground poorly covered, and it suggests 
the advisability of ploughing up or top-dressing to encourage more 
useful herbage. 

Docks and Sorrels often have reddish flower-heads when ripen- 
ing seed, but they are described in the next group, the perennial 
weeds with greenish flowers. 


THE INFLUENCE OF THE WAR ON THE 
COST OF MILK PRODUCTION. 

Arthur G. Ruston, B.A., B.Sc. (London), D.Sc. (Leeds). 
Lecturer in Farm Economics, the University, Leeds, 

Since the year 1908 a large amount of information has been 
collected by the Department of Agriculture of the University of 
Leeds as to the varying cc«ts of the production of milk on various 
farms throughout Yorkshire. Since throughout the whole of the 
investigations these costs have been found to vary between the 
extreme limits of 3jd. and 4s. 7|d. per gallon, it would be interest- 
ing and instructive, did space permit, to trace out all the various 
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lactors wMdi have been found to influence the costs of milk 
production, and to see how far these factors have been under 
the control of the milk producer. 

S A. 



DIAGRAM I.— YEARLY VARIATIONS IN COST OF MILK PRODUCTION 
• ON FARM H. 

Black line indicates rise in cost of Milk Production on farm H« ^ince the 
outbreak of the war. 


Actually these factors divide themselves up, quite natmally, 
into three groups : 

(a) Those which are noi under the control of the producer. 
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(b) Those which are parUatty under the coatiol of i 3 » 
{Moaucer. 

(c) Those which are, if not entirely, at all events to a ktrgv 
extent, uiuier the control of the producer. 

In the present communication it will be possible to deal only 
with the first group. 

On several of the farms in question it has been found possible 



WlJ/i lVi‘lk f9rf-lS inf'll mi-20 


DIAGRAM 2. — YEARLY VARIATIONS IN COST OF MILK PRODUCTION PER 
GALLON ON FARM B. 

to follow up each year from 1912 to the present time the cost of 
producing milk In every case it has been found that since the 
outbreak of the war these costs have increased, rarely less than 
200 per cent., usually 300 per cent., and occasionally as much as 
400 per cent. 

Thus on farm H., a small grass farm near Halifax, these costs 
have increased, as is shown on Diagram No. i, from iifd. per 
gallon in 1913-1914 to 2S. 2id. per gallon in the year I 9 i 9 -Z 920 > 
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Oa fdrm a mixed &rm in the North 'Riding, milk was produced 
(see Dt^tam 2) in the year 

1912- 1913 at 3|d. per gallon 

1913- 1914 „ 4id. „ 

1916- 1917 „ lod 

1917- 1918 „ IS. 4td. „ 

1918- 1919 „ IS, 7d. „ 

1919- 1920 „ IS. 9jd. „ 

1920- 1921 „ IS. 8d, „ 

On farm C., a mixed farm in the industrial area of the West 
Riding, the cost of producing mil k in the year 

1912- 1913 was 4|d. per gallon 

1913- 1914 „ 6|d. „ 

1914- 1915 7id, „ 

1915- 1916 „ 8jd. „ 

1916- 1917 io|d. „ 

1917- 1918 „ is.6d. „ 

1918- 1919 „ 2s.4d. „ 

1919- 1920 2S. 6d. „ „ 

1920- 1921 2S. 2d. „ 

These increased costs of production, as can be seen from Table I. 
and Diagram 3, sue due mainly to the following causes ; — 

(a) The increased labour bill. 

(b) The increased food bill. 

(c) The increased depreciation of the cows. 

Table I. 


Variations in Yearly Cost of Upkeep per Cow- Farm C. 


1 

) 

j 


1919-20. 

1 

1 

£ s. d. 

£ s- d. 

Annual Labour Bill per Cow 

2 It 0 

10 3 4 

»» Food yy 

8 15 0 

36 2 8 

„ Depreciation ,, 

096 

n 13 8 

„ Incidental Expenses 

0 la I 

2 2 0 

J 

Total Yearly Cost of Upkeep j 

a 1 

12 8 7 

60 I 8 

Weekly Cost of Upkeep ... 

0 

0 

I 3 * 

X 

Cost of Production of Milk per Gallon 

0 

0 

" 0 

0 


(a) The Increased Labour Bill. 

In pre-war days the avers^e farm labourer would receive as 
wages approximately £i per week, or from 3s. to 3s. 6d. per work- 
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ing day. At the jaesent time his avera^ vfage is nearly j£3 per 
week, paid partly m cash and partly in l^d, and on the farms at 
present being costed through the Department of Agricalture of 



DIAC.RAM 3 COMPARISON Of PRE-WAR ANT) POST-WAR YEARLY COST 

OF UPKEEP PER COW ON FARM C. 

A, Food Bill, C, Labour Bill. 

B, Depreciation. D, Incidentals. 


the University of Leeds is varying roughly from gs. to los. 6d. per 
working day. On one farm of 312 acres, in the neighbourhood 
of Leeds, the yearly wages bill in 1912-1913 was ^^596, 9s. yd. or 
£1, i8s. per acre. In 1919-1920 it had increased to ^^1650 and 
corresponded to £$, 3s. per acre. 

On a second farm, on which the accounts have been regularly 
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f<^wed npi tibe awntse wage bill was £iz, 8s. 6d. in xozs 

and £37, 2s. iid. in 1919. 

On faun M., a ntUk^^mxluQbg farm ok 354 acres in the East 
Riding, the labour bill h^ incteas^ from £911, 2s. 5d. or £2, 12s. 
per acre in the year ending 31st March 1914 to ^2291; 19s. id. or 
£6, los. 6d. per acre for the year endi^ on the corresponding dajy 
of 1920. Details of the 5rearly variations of the labour bill on this 
farm are given in Table II. 


Table II. 

Variations in Labour Bill. Farm M. 354 Acres- 


Year ending 31st March. 

Total Wages Bill. 

Wages Bill per Acre. 


£ 

r. 

d. 

£ 

j. 

d. 

1914 

911 

2 

5 

2 

12 

0 

191S 

971 

9 

I 

2 

15 

4 

1916 

1153 

2 

3 

3 

5 

9 

1917 

1274 

0 

9 

3 

12 

6 

1918 

1694 

2 

2 

4 

15 

9 

1919 

« 75 S 

7 

7 

5 

0 

8 

1920 .. 

2291 

19 

I 

6 

10 

6 


On several of the farms on which the varying costs of milk 
production have been investigated detailed time sheets have been 
kept. The anal}:ses of these have shown that on the average there 
is utilised in attention to each cow a yearly equivalent of twenty- 
four days’ labour for a man and four days’ labour for a horse. 

The cost of horse labour on the farm has also increased per 
working day from approximately 2s. 6d. in 1914 to 6s. in 1920. 

The increased cost of labour in attention to the cows has been 
responsible for the fact that on farm B. the yearly labour bill per 
cow was £13, 4s. in 1920 as compared with £4, 2S. in 1914. On 
this farm the labour bill increased from is. 8d. ^r cow i)er week in 
1914 to 5s. in 1920, and corresponded to 5^d. per gallon of milk 
produced in 1920 as compared with ifd. in 1914- 

Table III. 


Influence of Labour Bill on Cost of Milk Production. Farm B. 





Cost of Labour. 


Per Gallon of 
Milkr 


No. of 
Days per 
Cow per 
\'ear. 

Per Cow 
per Year. 

Per Cow 
per Week. 


1913- 

1914. 

1919. 

1920. 

1913* 

1914. 

1919- 1 

1920. 

1913* 

1914. 

1913- 

1920. 

Labour— 

{a) Man 

Horse 

24 

4 j 

£ J. d. 
3 12 0 
0 10 0 

£ s. d. 
12 0 0 

1 4 0 

s. d, 

* 5 

0 3 

1 

4 7 ' 
0 5 1 

d, 

»‘5 

12 

1 d, 

1 51 

1 0-5 

Total Labour ... j 


420 

13 4 0 

I S 

5 0 


! 
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As a general rule it-may be stated that whiUe the lidieurbiSlQl' 
attention to cows varied in pre-war days from is. dd. to d®* |>er 
cow per week, or from 2 jd. to 3id. per cow per day, at the pioseirt 
time it will amount to from 4s. 6d. to 6s. and occasionally as much 
as ys. per week, or from 8d. to lod. and occasionally as much as 
IS. per day. This increased labour bill has added 4d. per gallon 
to the cost of producing milk over the cost in pre-war days. 

(6) The Increased Food Bill. 

I. Orasing. — In spite of the fact that rents up to April 1920 
remained approximately where they were before the war, the in- 
crease in the cost of artificial fertilisers and of the rates and labour 
on the grass land, coupled with the added cost of producing dung, 
have increased the cost of grazing by usually 50 and in some cases 
75 per cent. 

Thus on farm B. the cost of grazing amounted during the 
summer of 1919 to ^4, 4s. 9d. per cow as compared with os. 6d. 
during the summer of 1914. 

On farm A., as can be seen from Table IV., the cost of grazing 
per acre was £2, i6s. in the summer of 1914 and £3, 14s. 8d. in the 
summer of 1919 ; the cost of grazing 2S. lod. per cow per week 
in 1914, 4s. 4d. in 1919 ; the cost of grazing per gallon of milk pro- 
duced, when the cows were on grass, 3d. per gallon in 1914 and 4jd. 
per gallon in 1919. 

Table IV. 


Comparative Costs of Grazing. Farm A . 









Cost per Cow 

Cost per Gallon 
of Milk 



Cost per Acre. 


per Week. 
Summer Months. 

produced when 
C'ows on Grass. 


1 

1914 


1919. 


1914. 

1919. 

1914- 

1919. 


£ 

j. 

d. 

£ 

j. 

d. 

j. 

d. 

T. d. 

s. d. 

d» 

Rent 

... I 

9 

8 

I 

9 

8 i 

I 

8 

' 9 



Rates 

0 

5 

6 

0 

7 

6 

0 

3 

0 5 

... 


Manure 

... 0 

15 

0 

I 

4 

7 

0 

8 

I 5 



Incidentals 

... 0 

I 

0 

0 

I 

4 

0 


0 I 

... 


Labour — (a) Man 

... 0 

3 

2 

0 

9 

0 

0 

4 

0 6 



{b) Horse 

... 0 

1 

I 

8 

0 

2 

7 

0 

I 

0 2 

... 


Total Cost 

... 1 2 

16 

0 

3 

*4 

a 

2 

t 

10 

4 4 

1 

0 3 

0 


Approximately it may be stated that the cost of grazing was £i 
per acre more in the summer of 1919 than in the summer of 1914, 
although the rent had remained unchanged. As each cow on the 
farms costed has, on the average, had the grazing of an acre and a 
half, this would mean that the yearly cost of grazing had increased 
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W i^proxlmatc^ £t, tos. per cow since tiie outbreak of tte war. 
lins avenge Si^tio«^ yearly cost of £i, los. per cow for grass has 
added anther |dv per gallon to the cost of producing milk, when 
that cost is distributed over the wh<de y«u:, or i|d. per gallon if 
chaiged to the summer months only. 

2. BeoM-ONwat Poods. — ^When it is remembered that the 
average cost of man labour was 3s. per working day in 1914 and 
9s. in 1920 ; that the cost of horse labour had, during the same 
period, increased from 2S. 6d. to 6s. per working day ; that the 
price of artificial manures had gone up at least 100 and in many 
cases more than 200 per cent. — (to quote only one example) basic 
slag, which could be bought in 1914 at /i, 15s. per ton, was in 1920 
fetching £5, 5s. — and that the seed biUs of the various crops are 
roughly three times what they were in pre-war days, it can readily 
be seen that the increased cost of production of the home-grown 
foods fed to the cows is another factor which has been instrumental 
in increasing the cost of milk production. 

Thus on farm B. — 

Roots were produced in 1914 at 12s. 6d. per ton ; in 1919 
at £1, IIS. 2 d. per ton. 

Hay was produced in 1914 at ^1, i6s. 6d. per ton ; in 1919 
at £3, IIS. yd. per ton. 

Oat Straw was produced in 1914 at £1, los. per ton ; in 
1919 at ;^3, 2s. 4d. per ton. 


Table V. 

Comparative Costs of Producing Roots- Farm B. 



Cost per Acre. 


1914. 

1919. 


£ 'i- 

£ s- d- 

Rent 

I 8 6 

1 8 6 

Rates 

0 7 1 

0126 

Manure 

340 

6 1 1 6 

Seed 

040 

096 

Standing Charges 

0 6 1 1 

090 

Labour — (a) Man 

5 12 0 

10 12 0 

W Horse 

I 7 6 

2170 

Total Cost per Acre 

_ _ _ i 

12 10 0 

23 0 0 

Cost per Ton 

0126 

III 2 
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Table VI. 


Comparative Costs of Producing Hay- Farm B- 


Cost per Acre. 

1914- 

1919. 

£ s. d. 

Rent 0 19 0 

Rates 049 

Manure 096 

Standing Charges 047 

Labour — {a) Man 068 

{h) Horse 040 

r. d, 

0 19 0 
084 
106 
069 

0 18 II 
099 

I 

4 3 3 

Total Cost per Acre 2 8 6 

Cost per Ton i 16 6 

3117 


Table VII. 

Comparative Costs of Producing Straw {Oat Straw)- Farm B- 



Cost per Acre. 

_ - 

1914. 

1919. 


£ s. d. 

£, i. d . 

Rent 

I 8 6 

I 8 6 

Rates 

0 7 1 

0126 

Manure 

0152 

202 

Seed 

0 10 6 

III 6 

Standing Charges ... 

0 6 1 1 

090 

Labour -(tf) Man 

200 

4100 

Hoise 

1 

0 15 0 

220 

Total Cost per Acre ... ^ 

632 

12 13 8 

Cost of Grain per Qr. 

0 19 6 

I 

216 

Cost of Straw per Ton j 

I 10 0 

324 


As each cow on the fanns under investigation has consumed 
each year an average of 4 tons of roots and ij tons of hay and 
straw, the cost of these home-grown foods, even when charged to 
the cows at the cost of production and not at market prices, has 
amounted to approximately £ii per cow, compared with an 
average of from to £5 in pre-war days. This increased cost of 
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g^wiag the home-grown foods fed to the cbws has added an addi- 
uonal 2fd. or probably 3d. per gallon to the cost of milk produc- 
tion over and above the cost in pre-war days. 

Table VIII. 

Influence of Cost of Home-Gronen Foods on Cost of Milk Production- 

Farm B. 


Amount per Cow per Year. 

1 Cost per Cow per Year. 

i 

1 i 9 i 3 ‘-* 4 * 

1919*20. 


1 £ s- d. 

£ d. 

4 tons Roots 

... , 2 10 0 

648 

IS cwt. Hay 

... 1 156 

280 

15 cwt. Straw 

1 100 

216 

Cost per Cow per Year 

... ' 4 15 6 

I 

10 14 2 

Cost per Gallon of Milk 

, 1 

... 1 0 0 2 1 

1 

V 

0 

0 


3. Purchased Foods. — Perhaps one factor which more than 
any other has btien responsible tor the high prices of milk during 
the last few years has been the high prices charged for the pur- 
chased feeding stuffs. 

When it is realised that on farm C. the average price per ton 
paid for 


Linseed Cake 

was /8 

5 

0 in 

1914 and £25 

5 

Cotton Cake 

.. 5 

18 

6 

„ „ 22 

0 

Coconut Cake 

„ 6 

3 

4 

„ 22 

15 

Soya Cake 

.. 7 

6 

0 

,. „ 24 

18 

Maize Germ Meal 

” 7 

19 

0 

rr ff 24 

0 

Sharps 

.. 4 

5 

0 

„ „ 18 

3 


6 in 1919 


o 

o 




3 

o 

6 


tf 


>> 


and that the purchased food-stuffs on that farm were bought at an 
average price of is. 5jd. per food unit in 1912 and 4s. 6d. per food 
unit in 1920, it can readily be seen what an important factor the 
high price of food-stuffs has been in increasing the cost of produc- 
tion of milk during the later years of the war. 

On farm H. the yearly bill for purchased food-stuffs per cow in 
1914 amounted to £14, 14s. 9d. and corresponded to 5|d. per gallon 
of milk produced. 

The corresponding bill in 1919 was i8s. 8d. per cow and 
corresponded to is. 3jd. per gallon of milk produced. 

On farm P., a milk-producing farm of 106 acres in the industrial 
area of the West Riding of Yorkshire, the amount spent on pur- 
chased feeding stuffs for the cows during the year ending 31st 
March 1920 was 1785, 5s. lod., corresponding to^^is, 17s. iid. per 
acre, £25, 14s. 90. per cow per year, or 9s. 8d. per cow per week. 
On this farm the bill for the purchased food-stuns was responsible 
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for more than a shillinlf a galkm of the cost of prodnciiig the mjUc 
and constituted more than 62 per cent, of the total cost. 

‘ An average cow will consume approximately one ton of cake 
or meal per year, corresponding to 6 lbs. per heaa per day through- 
out the whole year. TTie cost of that cake was roughly £15 per 
ton greater in 1919 than it was in 1914. Assuming the average 
yearly milk yield of the cows to be 600 gallons per hesA, the higher 
price paid for the concentrated foods in the year 1919 will have 
added an additional 6d. per gallon to the cost of producing milk. 

It may be laid down as a general rule that each pound of cake 
the cow consumed per day last year added one penny per gallon to 
the cost of producing milk, over and above the cost in pre-war 
days. 


(c) The Increased Depreciation of Cows. 

Another factor which of recent years has been lau*gely re- 
sponsible for the high price of milk is the difference between the 
buying-in price of a cow in milk and its selling-out price when dry. 
Before the war a man who bought his cows when newly calven 
and sold them out fat would rarely expect to drop more than from 
£3 to £5 at the most on the transaction. Of recent years he might 
easily have dropped from £20 to £30. 

In 1913 the cows bought in on farm C. cost, on an average, 
£22 ; those sold out realised /18, 14s. per head, and the average 
loss on each renewal was £3, 6s. In 1919. on the same farm, the 
average price paid for each cow bought in was £60, 4s., and the 
average price realised by the sale of each cow passed out of 
the herd was £39, 10s. lod., representing a loss of £20, 13s. 2d. on 
each cow replaced. 


Table IX. 


Influence of Depredation of Cows on Cost of Milk Production. 


Year ending 

Average Price 

Average Price 

Average Differ 
ence between 

Depreciation per gallon 
where Milk yield 

paid for Cows 

realised on 

Buying-in and 

is 600 gallons ]^r head 
and all Cows replaced 

March 31st. 

bought in. 

Sale of Cows. 

Selling-out 



Price. 

Yearly. 


£ s. d. 

£ s. d. 

£ .. d. 


1913 

22 0 0 

j8 14 0 

360 

I *3 pence 

1914 

24 13 0 

19 0 8 

5 12 4 

2*2 „ 

1915 

32 0 0 

19 9 10 

12 10 2 

5*0 « 

1916 

33 10 0 

20 7 2 

13 2 10 

5*2 ,, 

1917 

35 0 0 

27 15 10 

742 

2*9 « 

1918 

51 10 4 

37 13 0 

13 i7 4 

5*5 M 

1919 

60 4 0 

39 lo 10 

20 13 2 

«*3 n 

1920 

56 16 8 

40 15 5 

16 I 3 

6*4 


The increased depreciation due to the inflated price of newly 
calven cows, in herds where the average milk yield is 600 gallons, 
and in which all cows are replaced yearly, is thus seen to add an 
additional cost of approximately 6“ pence per gallon over and above 
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the cost in pre-war days* In herds where the cows are kept twice 
round and changed every other year, that additional cost has been 
J fence per gaUon. In normal herds, where the cows are kept 
tl:^ times round and replaced every third year, the additional 
cost has been 2 fence per gallon. 

All of the above — ^namely, the increased labour bill, the increased 
grazing bill, the increased food bill, and the increased difference 
betwe^ the bni^ng-in price of newly calven cows and the selling- 
out price of these cows for beef — ^have been factors brought about 
largely by war conditions, and have been beyond the control of the 
farmer. 

Duri^ the last few years, and especially since milk was decon- 
trolled little more than a year ago, there has been a widespread 
feeling that milk producers were not justified in charging for their 
milk the prices wmch have been obtained. Had the public realised 
how the cost of producing milk had increased owing to war condi- 
tions, there is no doubt that the feeling would not have been so 
intense. Many of the letters of complmnt which have appeared 
in the Press could have been written only in ignorance of the real 
state of affairs. Thus in one letter, out of which a milk profiteer- 
ing case arose, the writer states " tlxat while the farming industry 
is entitled to liu’ger prices, in the case of milk the extra price should 
not be more than w per cent, on pre-war rates.” 

Actually, as can be seen from Table X., in those herds, where 
a ton of cake has been fed per head per year, where one-third of the 
cows are replaced in the herd each year, and where the average 
yearly milk yield is 600 gallons per head, the cost of milk produc- 
tion has increased by not fiO, but approximately >i00 per cent, 
since the outbreak of the war. 

Tabliv X. 


Cost of Production of Milk per Gallon- 



Veai ending 31st March 1920. 


All Year 

1 Summer 

Winter 


round. 

Months. 

Months. 

Original Cost per gallon in 1913- 14. 

5 pence. 

4 pence. 

6 pence. 


r. d. 

j. d. 

s. d. 

Increased Cost of J-abour 

0 4 

3 

0 5 

„ „ Grazing 1 

0 0# 

0 li 

0 0 

„ „ Home-grown Foods ... 

0 2I 

0 

0 4 

„ „ Purchased ton Con- i 




centrated Food (i ton 

1 


* 

per year) 

0 6 

0 3 

I 0 9 

Increased Depreciation in Herds where 

1 



i of Cows are replaced yearly 1 

0 2 

0 2 

0 2 

Total Cost 1919-20 in Herds where 




average Milk Yield was 600 gallons ... 

I 8i 

1 3 

2 2 
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Again, the statement is often ma<le that up to quite recently 
the rent of the land on which the milk is produced has remained 
stationary since the war, and therefore it is argued the cost of pro- 
ducing inilk cannot have increased much. In the letter already 
referred to the writer adds: “Of course it must be recognised 
that labour, machinery and imported food-stuffs cost more, but 
those items are not a large proportion of a farmer’s total expenses. 
One of the largest items of expenditure is the rent, and this, again, 
is the same as it was before the war.” 

In the herds which were costed last year each cow, on the 
average, had the run of i’5 acres of grass 

{ 0 4 „ hay 

and consumed the produce of 4 0*3 „ straw 

(. 0‘2 „ roots 

and the rent of the 2-4 acres given up to each cow amounted to 

los. 5d. per year. If to this we add los. for the rent of each 
stall in the byre the total rent bill amounted to approximately 
per cow. As the average cost of upkeep per cow amounted to £52 
per year it will be seen that the rent was responsible for less than 
8 per cent, of the total cost of keeping a cow, whereas the total 
labour bill is responsible for approximately 25 per cent, and the 
bill for purchased foods for more than 40 per cent, of the total cost. 

Fortunately during the last year prices have eased consider- 
ably and' the cost of milk production during the year 1920-1921 
was, as can be seen from Diagrams i and 2, in practically every 
case considerably lower than in the previous year, and shows every 
sign of being still lower in the current year. 

Thus of the more commonly used fertilisers sulphate of 
ammonia was quoted in July 1921 at ^^13, i6s. per ton as compared 
with £23, los. per ton in Jmy 1920 ; basic slag, 20 to 22 per cent., 
£3, i6s. per ton in 1921, £$, 7s. per ton in 1920 ; steamed bone flour 
£<), los. per ton in 1921, £16 per ton in 1920; nitrate of soda £17 
per ton in 1921, £24, 5s. per ton in 1920. 

The falling prices of seeds and fertilisers are both helping to 
reduce the costs of grazing and of producing the home-grown foods. 

The prices of purchased concentrated foods have fallen, if not 
to their pre-war level, at least 30 or 40 per cent. Thus linseed 
cake in January 1920 was quoted at £25 per ton, in July 1920 at 
£20, los., in January 1921 at £18 per ton, in May 1921 at 
5^14, los.; since then there has been a slight hardening of prices, 
English-made linseed cake in July 1921 ranging from £15, 5s. to 
£16, los. per ton. On farm C. food-stuffs were bought in 1920- 
1921 at an average rate of 3s. 6d. per food unit as compared with 
4s. 6d. in 1919-1920. 

The cost of labour, though still at least three times and in some 
cases four times as high as in pre-war days, has apparently reached 
its high-water level and the probability is that wages will in the 
future fall rather than rise. 
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BORDER LEICESTER SHEEP. 

James Wood, O.B.E., M.A., B.Sc. 

Origin and Early History. — This is one of the breeds of British 
live stock about whose origin there is no doubt. They are lineal 
descendants of the Dishley Leicesters made famous by the work 
of Robert Bakewell (1726-1795) of Dishley, Leicestershire, Ibe man 
to whom more than to anyone else Britons owe the proud position 
of supremacy in the live-stock world which they occupy to-day. 
Although it is so well known to all breeders of the present day, yet 
it was not until the latter half of the eighteenth century that it 
was discovered that it was an imsound policy to send to the butcher 
the animals that matured quicklj^ and to retain for breeding only 
those which were of slower maturity. It was Bakewell who made 
this apparently simple discovery, and he set to work vigorously to 
put his theory to the practical test, with results that have had 
extraordinary effects on the live-stock economy of the British Isles. 

But it is a far cry from Leicestershire to the border counties 
between England and Scotland and the connection must be estab- 
lished. Bakewell’s fame as an improver of stock spread to such 
an extent that Dishley was visited by many enthusiastic home 
breeders as well as by representatives of foreign countries. 

Among his early visitors were two pairs of brothers who have 
left their mark on the live-stock industry of this country. Charles 
and Robert Colling, who were farming near Darlington, in the 
coimty of Durham, brought home with them specimens of the im- 
proved Dishley Leicesters, and they might easily have acquired 
fame for their work among sheep had that not been hopdessly 
eclipsed by their work among cattle. Observing the success 
which followed their experiments in sheep-breeding, they at once 
decided to apply Bakewell’s methods on the substantial, big- 
framed cattle wWch were to be found in their own immediate 
neighbourhood, and thus they became the founders of the Short- 
horn breed. The other pair of brothers were Matthew and George 
Culley, who, after being pupils with Bakewell, commenced farming 
in Northumberland in 1767. Naturally they brought to their 
northern home some of the Dishley Leicesters, and their example 
was soon followed by several leading farmers on both sides of fire 
border. When these men wanted fresh blood they invariably 
had recourse to Dishley. When Bakewell died in 1795 a number 
of his neighbours formed themselves into the Bakewell Club and 
bought up the Dishley sheep, with the object of maintaining their 
pvuity. From members of this club the northern breeders con- 
tinued for many years either to purchase or to hire rams, the price 
paid for the hire of a ram for the season varying from 50 to 200 
guineas. 

In these days of high prices it may be of interest to note some 
of the prices paid a hundred to a hundred and fifty years ago, 
authentic records of which are still available. Culley in his book 
on Live Stock mentions that in one year Bakewell took in for 
service by one ram forty ewes from each of two breeders at a fee 
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of 10 gmneas per ewe, and that in addition he gave the ram forty' 
of his own ewes. The list of prices obtained at Robert CoUingfa 
dispersion sale of Leicesters at Barmpton, Daiiington, in 1818 is 
still preserved, and it shows that thirteen shearling rams realised 
prices varying from 13 to 156 gmneas, with an average of 40 
guineas, and that 105 ewes were sold at prices varying from no to 
61 guineas for pens of five. 

Soon after the Culleys introduced Leicesters into Northumber- 
land they began to hold an annual sale at which they disposed 
of both rams and ewes. The result was that there were soon 
established both in Northumberland and in the south-eastern 
counties of Scotland a number of small flocks of pure Leicester 
sheep. Evidence of this is to be found in the Statistical Account 
of Scotland, compiled by Sir John Sinclair in 1702-1793, in winch 
there are frequent references to the “ Bakewell ” breed of sheep. 
In the description of the live stock in the parish of Ladykirk, 
Berwickshire, the writer says : 

“The sheep in general are very good and are of the kind 
commoiily known by the name of the new ‘ Leicestershire ’ 
breed which were first introduced by Mr Bakewell. This 
breed of sheep are uncommonly good feeders, but often do 
not carry so much tallow as many other kinds do in pro- 
portion to their weight. Mr CuUey has undoubtedly the 
merit of having first introduced this breed of sheep into 
the country some twenty years ago, and at present there 
are eight or nine people in the district between the Cheviot 
and Lammermoor Hills whose sheep flock are very highly 
improved. The sheep formerly in this county, c^led 
'Muggs,’ were a ten^r, slow-ieeding animal, with wool 
over most of their faces. There is hardly an individual of 
this species now to be met with in the neighbourhood. Mr 
CuUey’s kind of sheep, on the other ^nd, have open 
countenances, without any wool on the face from the ears 
forward, and are as kindly feeders as the others are slow 
ones. They are neither long-bodied nor long-l^ged, but 
well-made, handsome sheep, deep in their chest, broad at 
their shoulders, loins and crops, which last are thrown well 
back and they are deep and broad of their breasts, which 
are well seen before ; they stand on well-proportioned, 
clean, small-boned legs. Mr Gulley’s flock is almost 
entirely sprung from Mr Bakewell’s, as he wisely perceived 
that Mr Bakewell was in the right tract of breeding long 
before most people would allow it.” 

Of the sheep in the parish of Bunkle and Preston in the same 
coxmty it is said : 

“ Sheep is the great staple of the low parts of this parish and of 
this country in general. They are the English breed in- 
troduced by Mr Bakewell and since carried on by the Messrs 
Culley and other eminent breeders both in Northumber- 
land and this county. The criterion of their goodness and 
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sort is getting sooner and more easily fat than any other 
animal, bearing a valuable fleece and enriching the land 
upon which they are fed. High prices are paid for the hire 
of rams of good breeds — ^viz. from 10 to 30 guineas is 
common per season. Some have paid double and more for 
the season of the best bred rams. Our farmers pay as 
much attention to the breed of their sheep as is paid to the 
highest breed of galloping horses in England, and I believe 
they bring much greater profit.” 

As showing the extent to which the breed was making its in- 
fluence felt even in those early days, mention is made of them 
being maintained in aU the southern counties of Scotland, as far 
north as Perth, Forfar and Moray, and even as far west as Inveraraj- 
in Argjdl. 

Development. — Consideration of the high prices paid for rams 
raises the question as to what object the northern breeders had in 
view when they paid these prices. Was it for the purpose of 
breeding pure Leicester or for crossing with some other breed ? 
The quotations given above tend to show that the native sheep — 
the " muggs ” — were gradually being replaced by the new breed : 
there is no mention of them being improved by crossing with the 
Leicesters. Let us look at the record of an individual flock, which 
is probably typical of most — the flock originally established by 
Thompson at Bogend about 1795, removed by his descendants to 
Mungo’s Walls, Duns, about 1^3, and finally dispersed in 1903. 
The foundation of this flock was laid by the purchase of gimmers 
from breeders of Dishley sheep, and for some years rams were hired 
from Culley and other northern breeders. Later on rams were 
hired from a member of the Bakewell Club for a period of twentj-- 
five years, and for a further period of ten or twelve years from 
another member of the same club. Clearly Thompson was breed- 
ing pure-bred sheep. Other instances might be given, but suffi- 
cient has been said to warrant the conclusion that the border men 
were paying for rams to breed pure-bred and not cross-bred sheep. 

The practice of using rams bred in the south was fairly common 
up to about 1830, but onwards from that date it was gradually 
discontinued, until it was altogether abandoned about the middle 
of the century. The southern ram was no longer required because 
the northern breeders had gradually evolved a type of sheep which 
was very different from that which found favour in the south. 
This was not to be wondered at when we consider the different 
conditions of soil and climate, the different systems of feeding, 
and, above all, the different inclinations of individual breeders. 
The northern type had become longer in the body, better sprung 
in the rib, more developed in the brisket, more graceful in the set 
of the neck and head, and ^together a gayer sheep than the 
southern. The existence of this difference gave rise to much 
jealousy, especially at the show-yard meetings of the Royal Agri- 
cultural Society of England and the Highland and Agricultural 
Society of Scotknd. The question as to which was the true repre- 
sentative of Bakewell’s Leicesters was freely discussed but never 
settled, but there can be no doubt that the two types can claim a 
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common origin and that the differences are due to natural causes 
and not to the admixture of extraneous blood, as has been fre- 
quently alleged but never supported by any reliable evidence. 
The show-yard friction grew, however, and the northern breeders 
began to call their sheep Border Leicesters, and after a considerable 
amount of agitation succeeded in inducing the H^hland and Agri- 
cultural Society to provide separate classes for the two types. The 
records of the Society show that classes were provided for Leicesters 
only up to the year 1868, for both sections from 1869 to 1872, for 
Border Leicesters only in 1873 and 1874, for both sections from 
1875 to 1881, and since that date for Border Leicesters only. 

Description. — Perhaps the best description of the appearance 
and general characteristics of the breed, so far as these can be set 
down on paper, can most easily be derived from a detailed account 
of the points of a shearling ram as he would appear in the show-yard 
or sale ring at sixteen to eighteen months old. It has to be re- 
membered that the breed exists for the pmrpose of producing a 
good carcase of mutton at an early age, and to the critical it may 
seem that some of the points mentioned have little connection 
with the production of mutton. But in dealing with pedigree 
stock breed characteristics cannot be entirely ignored, and the 
criticism referred to will apply only when show-yard fancies are 
allowed to supersede the outstanding points of commercial utility 
which the breed possesses in such a marked degree. 

The shearling ram at the age stated will stand about 32 inches 
at the shoulder and will measure about 40 inches from the crown 
of the head to the tail. He has a wide, level back, well and evenly 
covered with mutton that is firm under the hand. His well- 
sprung rib gives him the width of back that is so desirable, and it 
also enables him to carjy his stomach high so that his underline is 
almost as straight as his back. The head is all-important — every 
detail indicates the presence or absence of the robustness of con- 
stitution and the aptitude to grow and mature rapidly, which are 
necessaiy attributes of any meat-producing animal. Too strong 
a head is an indication of coarseness, as too weak a head is of deli- 
cacy. It should, however, be thoroughly masculine, with slightly 
aquiline nose and well-developed muzzle. The nostrils should be 
wide and dark. White or pink noses occasionally appear, but as 
they denote a weak constitution they are looked upon with dis- 
favour. The eye should be clear and bold, the crown smooth and 
devoid of wool, the ears evenly set on, neither drooping nor too 
much cocked, and neither too thin nor too fleshy. The skin of the 
head should be of a pale pink colour and well covered with pure 
white hair. Black spots will occasionally appear on the head and 
ears, but while not regarded as a serious blemish they are not 
favoured by breeders. The neck tapering nicely from the head 
should be strongly set in at the shoulders — there must be no slack- 
ness at the junction. The neck vein should be well developed and 
the brisket brought well forward. The shoulders should slope 
gently to the ribs and thus avoid narrowness at the heart. The 
loin should be wide and firm, and the quarters long and deep, the 
gigot filling the hand well. The legs must be squarely set under 
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the body, strong, with clean, flat bones covered with perfectly 
white hair and quite free from wool. The whole body, above and 
below, should be evenly covered with white wool of equal quality 
throughout and comparatively fine staple — curly, but not open to 
the skin. If the ram has all these desirable characteristics he will 
be evenly and symmetrically balanced and will be able to move 
freely and cany himself with a gaiety that is equalled by few of his 
species. 

The above description may be applied equally to a shearling 
ewe or gimmer, making due allowances for the difference in sex. 
She is, of course, sweeter and milder in countenance and less 
strongly built than the ram, but she must not lack that size and 
substance which are inseparable from a sound and robust con- 
stitution. 

Distribution. — ^The quotations given above from The Statistical 
Account of Scotland of 1792-1793 show that even at that early 
date the breed had taken a firm hold on the south of Scotland, and 
that it had adherents in the Midlands and north of Scotland also. 
To-day it can safely be said that the only districts in Scotland in 
which pure-bred flocks are not reared are those comprising the 
Western Highlands, while in all but the most exposed parts of 
those districts rams of the breed are used for crossing purposes. 
In England the breed is strongly represented in Northumberland 
and Cumberland, and to a less extent in Durham, Yorkshire and 
Westmorland, while a few isolated flocks are maintained even 
farther south. In Ireland they have advanced rapidly in favoiur 
during the past twenty years, and although the flocks in that 
coimtry are not large, yet the number of registered flocks 
has now reached 118. In regard to countries outside the 
British Isles, New Zealand maintains more Border Leicesters 
than does any other country, but exports are annually made to 
several European coimtries, to Australia, Canada, South Africa 
and South America, while by reason of a recent important purchase 
Japan must now be added to the list of importing countries. 
This wide distribution both at home and abroad tends to show 
that no other breed can adapt itself to great variations of soil 
and climate more successfully or more rapidly than the Border 
Leicester. So long as they are not grazed too closely, and pro- 
vided that the land is naturally drj% they can be bred and they 
will thrive on land of medium quality, even though the situation 
is high arid exposed. 

Commercial Value. — The mature Border Leicester yields a 
carcase of dressed mutton weighing from 100 to 120 lbs., and a 
fleece of wool weighing from 8 to 12 lbs., depending on the nature 
of the land on which he is reared. It cannot be claimed that 
either the mutton or the wool is of first-rate quality, and if breeders 
had to rely on the return they get from their sheep by reason of 
their production of mutton and wool, it may safely be stated that 
there would be fewer flocks of Border Leicesters maintained in 
the country. The chief object which breeders keep in view is 
undoubtedly the production of rams. At the annual sales usually 
held in the month of September there are between 6000 and 7000 
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shearling rams sold. The most important of these sales is that 
conducted by the Border Union A^cultural Society and held 
annually at Kelso on the second Friday in September. Here all 
the best specimens of the breed are disposed of, and consequently 
it is at Kelso that breeders in search of stud rams congregate. 
Other centres at which large numbers of rams axe sold are Edin- 
burgh, Perth, Aberdeen, Glasgow, Ayr, Carlisle and Rothbury. 
It may be stated without hesitation that not more than ten per 
cent, of the rams sold are used as stud rams in pure-bred flodks, 
and it therefore follows that the other ninety per cent, are mated 
with ewes of other breeds for the production of cross-bred lambs. 
In fact it is to the Border Leicester ram’s pre-eminence as the sire 
of quickly growing, rapidly maturing cross-bred lambs that the 
breed has maintained its great popularity for over a century. 

Of all the crosses of which the Border Leicester ram is the sire, 
by far the most important in point of number and of commercial 
utility is the “ Half-bred ” — the cross between the Border Leicester 
ram and the Cheviot ewe. 

In The New Statistical Review of Scotland published in 1845 
frequent references are made to the production of this cross not 
only as a butcher’s animal, but for retention for breeding pmposes. 
So that as far back as the middle of the nineteenth century the 
half-bred had begun to lay the foundation of the prosperity which 
it has brought to the sheep farmers on both sides of the Scottish 
border. It has attained so much importance that for many years 
past separate classes have been provided for the breed at the 
Higliland and other leading shows in south-eastern Scotland and 
north-eastern England. In these districts the half-bred ewe is 
the commercial breediiig ewe on all the low'land arable farms, and 
the value represented by such stocks must reach a very consider- 
able sum of money. They are bred on high-lying farms ‘where 
Cheviot ewes are maintained, the general practice being to cross 
the Cheviot ewes with the Border Leicester ram after she has 
reared two or three crops of Cheviot lambs. The half-bred wedder 
lambs are fed off on turnips at eight to ten months old, while the 
ewe lambs are sold at such centres as St Boswells, Kelso, Duns, 
Peebles and Reston, where they are bought to replenish breeding 
flocks of halt-bred ewes. It should be stated that the half-bred 
ewes are most excellent nurses and very prolific breeders, for with 
ordinary care in management they will generally rear 175 per cent, 
of lambs. 

Another cross, second in importance only to the half-bred, is 
that obtained from the blackface ewe and known as the grejdace 
or mule, this latter term being used in some parts of the north of 
England. They are bred in very large numbers in the north of 
Scotland and in the more exposed parts in the south where black- 
face ewes are kept rather than Cheviot. They are also very popiflar 
in the north of England where the ewe lamb is retained for breeding 
purposes in the same way as the half-bred is retained in Scotland. 
Naturally the greyface is not so large as the half-bred, but 
their mutton is ^ excellent quality. 

The Border Lcicester-Suffolk cross has produced many out- 
standing pens of fat lambs which have been exhibited at the 
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Scottish National Fat Stock Show. The representatives of this 
cross are almost invariably in the short leet for the championship 
of the dieep section and on -several occasions have secured the 
final award. 

Recently a breeder of Dorset horn sheep has experimented 
in the production of early fat lambs by crossing his ewes with a 
Border Leicester ram. This has been so successfm that the breeder 
has gone beyond the experimental stage and proposes to make it 
part of his ordinary practice in future. 

In Australia, Lincoln, Leicester and Border Leicester rams are 
largely used for crossing with Merino ewes, and in 1^9-1910 the De- 
partment of Agriculture for New South Wales instituted a series of 
experiments with the object of ascertaining the relative merits of 
these British breeds for the production of cross-bred sheep com- 
bining wool and mutton values under different conditions of climate 
and rainfall. The results of these experiments are set out in full 
detail in Farmers' Bulletin No. 132, written by the Department’s 
Sheep and Wool Expert and published in August 1920. The 
conclusions arrived at were that “the Border Leicester crosses 
furnished the most suitable class of carcase for export,” yielding 
“ relatively a greater proportion of dressed mutton to the total 
live weight than either of the other two crosses.” 

In regard to wool, the Lincoln crosses yielded the heaviest fleeces, 
but the Border Leicester cross wool, owi^ to its finer and more 
uniform quality, brought the highest price per pound, and the 
average value per fleece was within a fraction of “a penny of that 
of the Lincoln cross fleece. This indicates that in Australia and 
other countries where Merino flocks are maintained the Border 
Leicester takes the lead as a crossing sire. 

From the description given of a Border Leicester ram, it may 
be gathered what are the characteristics which make him so 
valuable as a crossing sire. Firstly, being a thick-fleshed and 
rapidly maturing sheep, when he is crossed with thin-fleshed and 
slow-feeding ewes the offspring is a quickly maturing sheep with 
better quality of mutton than the sire and a greater quantity of 
it than the dam. Secondly, being active, high-spirited and of 
sound constitution, he is able to follow the ewes on the steep, 
exposed hill-sides on which so many flocks are pastured during the 
early winter months. Thirdly, although he has a heavy carcase of 
mutton he carries it on fine bones, and hence when he is crossed 
with smaller ewes there is less risk of loss during parturition than 
is likely to result if strong-boned, coarse-headed rams are used. 
These facts justify the claim that the Border Leicester, of all British 
breeds of sheep, is the most valuable for crossing purposes. 

In 1898 the breeders formed themselves into “ The Society of 
Border Leicester Sheep Breeders.” The Society gives valuable 
prizes and medals at aU the leading shows, and issues a Flock Book 
annually in which both rams and ewes are registered individually, 
and also each flock has its own registered number. The first 
volume of the Flock Book, issued in 1899, contained 165 members 
and 160 registered flocks. Volume xxiii., issued in 1921, shows 
that the membership is now 470 and the number of registered 
flocks is 460. 
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ECHTHYMA OF THE SHEEP. ‘ 

J. P. M'Gowan, M.A., M.D. 

This dispasc, which is sometimes known as "black-pox,” would 
appear to have been very infrequently observed by farmers and 
shepherds in this country. The malady, however, when it does 
occur, and when it is not dealt with properly, is a very destructive 
one to both ewe and lamb : on the other hand, where it is recog- 
nised and treated properly, it is extremely easy to control. For 
these reasons it was thought that a description of the disease would 
not be out of place in this journal, more especially as the writer 
has been able to observe closely two well-marked outbreaks during 
this spring. The history of these two outbreaks will serve as an 
introduction to the subject. 

In the first outbreak, the disease commenced in an Oxford- 
cross ewe which lambed in March. The lambing shepherd, who 
had charge of this ewe, had noticed that she had a bad teat ; but, as 
he had no previous experience of the disease, he did not attach any 
special significance to the occurrence. Owing, however, to the 
lamb being able to suck only indifferently, it was badly nursed 
and the shepherd proceeded to give it cow’s milk from a bottle with 
a rubber teat. The gimmers now began to lamb. Sheep of this 
age have usually a poor supply of milk for the first few days after 
lambing and some of their lambs had to get extra food in the shape 
of cow’s milk. For this purpose the same bottle was used as was 
being used for the diseased lamb above mentioned. The result 
was that all these lambs became affected with the disease in their 
mouths and in turn communicated the disease to their mothers. 
One lamb, however, which along with its mother was grouped in 
the lot last described, for some reason was not bottle-fed, and both 
it and its mother, although closely associated otherwise with the 
diseased lambs, escaped infection. After the disease had become 
firmly established the head shepherd, who had previous experience 
of the disease and knew its gravity, became aware of its existence 
and took measures to check its further spread. The most import- 
ant of these was the use of separate bottles for feeding purposes 
for the sick and the healthy lambs. The spread of the disease 
was at once checked. Before, however, this had taken place, 
more than a score of ewes and their lambs had become 
affected. 

Besides the important part played by a lack of knowledge of 
the disease in favouring its spread, as instanced in this outbreak, 
another factor in the occurrence of the disease is well exemplified. 
For some reason it began in an Oxford-cross ewe, but its ravages 
were most felt among the gimmers and their lambs. This is to 
be attributed to several reasons. Apart from the more or less 
accidental use of the bottle for feeding, necessitated, however, by 
the fact of the lambs’ mothers being gimmers, it is to be noted 
that gimmers and their progeny are very susceptible to the disease 
where it occurs at all. Their lambs are always hungry, owing to 

* Probably the disease known in German as " Maulgrind ” or " Schwarzes 
Maul.” and in French as "Bouquet” or "Noir Museau.” 

414 



igai] . ECHTHYMA OF THE SHEEP. 

lack of milk, and are therefore constantly attempting to suck their 
mothers. The mothers’ teats in consequence are alwa}rs in a moist 
condition from the saliva of the lambs, time never being allowed 
them to dry thoroughly. This, along with frost at night, will 
cause, and does cause, them to “ hack ” badly. Apart from this, 
however, the lamb, in its attempt to obtain milk where there is 
very little, sucks strenuously and in doing so bites the teats. 
Add to this the fact that the teats of a gimmer are in a soft con- 
dition and unhardened by a previous nursing,* and the very best 
conditions are present for the production of “ hacks.” It is true 
that many sheep have hacked teats and do not develop the dis- 
ease, but given the presence in the flock of an infectious disease of 
the above nature, these “hacks ” are the very best nidus for its 
settling down. 

In the second outbreak the disease had been going on for about 
three weeks before I was asked to see it. Here, as before, the in- 
fected animals were practically all gimmers with their lambs, and, 
as before, the lambs had been fed on cow’s milk from a bottle, the 
disease having, doubtless, been spread by this means. It could 
not be ascertained with what age of sheep the disease had com- 
menced. 

In all about thirty ewes and their lambs were the subject of 
the disease. These were kept in one flock by themselves and their 
appearance was eloquent testimony to the gravity of the condi- 
tion. In this case also the shepherd in charge had no previous 
experience of the disease and could not be expected to know how 
to deal with it. As instancing the ease, however, with which the 
disease may be controlled, a shepherd on a neighbouring farm who 
was acquainted with it had two separate occurrences of the disease 
in his flock. He prevented it spreading further by isolating the 
invalids, taking precautions with regard to bottle-feeding and by 
stopping box-feeding. The significance of this last precaution 
will be discussed later. 

Some general facts in connection with the disease may now be 
dealt with. With regard to the udder of the ewe, the disease 
usually starts at the base of the teat, in the form of a rounded, 
hardened lump felt as such deeply beneath the skin. This breaks 
down and points at the surface through a thin, hardened, homy layer 
of skin. The pustule or abscess then bursts and becomes a large 
fungating ulcer which, no doubt due to the irritation of the lamb 
sucking, spreads down and round the teat until in the end there 
results a greatly thickened, indurated teat which is ulcerated all 
over its surface. The teat has now become fleshy-coloured and 
black, from which appearance the name “ black-pox ” is derived. 
Very frequently the procedure (unwise on every possible ground) 
is adopted of attempting to draw milk by the hand from the teat 
in this condition, with the result that the whole granulomatous 

> It has been a custom in some places to take a lamb from the hoggs. 
The ewe hogg has usually only one lamb, whereas a gimmer has more 
commonly two. Consequently the ewe hoggs’ teats will be much less 
damaged in the suckling process. At the same time their teats will be 
hardened for the next year’s lactation, and " hacking “ has been found to 
be much less prevalent under such circumstances. 
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mass is stripped ofl, kavii^ only the core of the teat, consisting 
practically of only the milk duct. 

In the course of the spread of the inflammation the milk duct 
becomes closed, with the result that the milk dams back in the 
udder on that side, which becomes very much swollen and hard. 
But even althoi^h the milk duct is not blocked, the milk cannot 
be pressed out by hand or by the sucking of the lamb owing to the 
induration and lack of elasticity of the teat. 

One or both teats may be affected according to the gravity of 
the disease. In most cases under observation only one side was 
affected, and the lamb continued to suck the unaffected side, with 
bad results to itself and its mother, as will be pointed out later. 
In many cases the ulcers spread on to the surface of the udder and 
because of attrition also on to the inner sides of the thighs and legs. 
I did not observe them anywhere else on the old sheep, except in 
one case, where they were on her mouth and nose. TTiis had been 
brought about by her biting her teats and rubbing them with her 
mouth. In many cases the general health of the ewes was affected 
by the disease. They went off their food and their bellies “ went 
off ’* them. The disease, however, is not such as to kill the ewe 
of itself. It is the complications that follow in its wake that make 
the disease such an important one economically. Thus a very 
large proportion of the ewes die from udder clap or garget, directly 
attributable to the disease. Those that do live are rendered use- 
less for breeding purposes, because the udder in whole or in part is 
destroyed. Such ewes have therefore to be cast, a very import- 
ant consideration inasmuch as gimmers are almost always the 
victims. 

So much for the disease in the ewes. We now come to a con- 
sideration of the condition in the lambs. An interesting point in 
this connection is with regard to one of the ways in which the 
shepherd may first become aware of the existence of the disease in 
his flock. He may never have noticed anything wrong with the 
teats of any of his ewes, when all at once he may observe that his 
“ pet ” or motherless lambs, which are being brought up with 
cow’s milk from a bottle, are suffering from sores in their moutfe 
and on their faces. To one who knows the disease the explanation 
is evident. The bottle which is being used to feed the pet lambs 
is also being used to feed some lamb in the general flock which, 
along with its mother, has the disease, and of whose existence up 
to that time the shepherd has been unaware. Such an occurrence 
should direct attention at once to all the other ewes and lambs in 
the flock. 

In the lamb the disease is characterised by the appearance of 
vesicles and pustules, which later become ulcers in the mouth and 
all over the lips and face. The lower jaw is particularly swollen 
and overshot ; the mouth is greatly inflamed and ulcerated ; the 
breath is foetid ; the teeth are loose and fall out ; the nose is 
blocked by the ulceration spreading up the nostrils, causing there- 
by stertorous breathing and the lamb to lose hold of the teat and 
gasp for breath at intervals when sucking. The ^cers may 
spread up the sides of the face on to the ears, and in many cases 
they attack the eyes, causing disintegration thereof and blindness. 
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The ulcers are often of large size — size of a shilling — on the 
face of the lamb, and either raw and bleeding or, in earlier 
stages, covered with the partially destroyed skin. Such ulcere 
are grey in colour and superficially indented wiA slight hollows 
and resemble somewhat cow-pox lesions at their mature stE^e. 
This covering is easily removed, exposing abundant pus of a 
mucoid or ropy nature ; and when this is wiped away the raw 
inflamed granmomatous surface of the Tolcer is exposed. The 
margins of the ulcer are raised and in^med . 

The mortality directly from the disease is not high in lambs. 
A certain number, however, die from a septic pneumonia induced 
by the conditions in the mouth and nose. Owing to the lack of 
milk and the disease the lambs are very much retarded in growth. 

The question may now be discussed whether the disease arose 
in the ewe or the lamb. Everything points to its beginning in the 
ewe. In the case of a ewe which afterwards developed the disease 
the teat has actually been observed to be swollen and indurated 
before the lamb showed any symptoms. Apart from this, the 
sporadic nature of the disease and the absence of spread from 
lamb to lamb directly point in the same direction. Again, the 
full-grown sheep is more likely to harbour the disease germ and 
pass it on to the lamb than is the lamb to originate it and pass it 
back to its mother. In this connection it should be borne in mind 
also that, with the teeth just sprouting, the mouth of the lamb is 
very vulnerable towards any infection derivable from the teats of 
the mother. 

The next question in this connection is. How is the disease 
carried on in the flock, in the sheep or elsewhere in the interval 
between the various outbreaks ? Thus, for instance, the shepherd 
in the first outbreak recorded above informed me that he had had 
the disease very badly on the farm on two previous occasions 
without the occurrence of a single case, so far as he was aware, in 
the intervals. The outbredc previous to the present one occurred 
more than ten years ago, and the question arises as to how the 
Oxford-cross ewe responsible for the present outbreak contracted 
the disease. It may be that the chapter of accidents responsible 
for the bringing of the disease to noticeable proportions wa.s 
absent in other years — such as, for instance, the bottle-feeding of 
the lambs and the box-feeding of the ewes. It might be that the 
disease had been introduced by newly bought-in sheep, but the 
ewe in which the disease commenced had been on the farm for at 
least three years and had had healthy lambs previously on the 
farm. All the ewes which were lambing this year had been on the 
farm for at least a year and a half. 

Some l%ht may be thrown on this aspect of the subject by a 
consideration of the disease as it occurs in children in the form of 
Echth5ma or its milder form. Impetigo Contagiosa. It is a well- 
known fact that in a large percentage of children suffering from 
these diseases the origin has been a prick with a thorn or a scratch 
vsdth a nail on ^e finger. Thereafter the disease is spread to the 
face by the child rubbing or scratching its face with the injured 
finger, which has begun to fester meantime. In a lar;^e number of 
these cases no history of contact with a case of the disease can be 
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elicited, and it is believed by authorities on skin diseases that no 
such contact is necessary, and this in spite of the fact that the 
skin specialist is well aware of the extremely contagious nature of 
the disease once it has started. There is therefore here a loss of 
continuity between one case and the next, as in the ewe condition. 
There is, however, in the case of the ewe a condition of the teat 
which might well bridge the gap. One often sees on the teats of 
old ewes in flocks unaffected with the disease pocks indistin- 
guishable, except in regard to their size, from those giving rise to 
the disease. These pocks, however, are not burst as one sees them, 
and perhaps the important factor in the genesis of the disease in 
the individual sheep is the set of circumstances alluded to above 
which results in the bursting of the pock by the biting of the lamb. 

The bacteriology of the disease may be discussed with advan- 
tage in conjunction with the two diseases mentioned above as oc- 
curring in children — namely, Echthyma and Impetigo Contagiosa.^ 
Impetigo Contagiosa is the milder of the two conditions, often, 
however, being transformed in the case of debilitated children 
into the graver condition, Echthyma. The sores can be inoculated 
from one part of the body to another by slight injuries, such as by 
scratching, this being a common method for soldiers who had con- 
tracted the disease prolonging their stay in hospital wards during 
the war. Echthyma in children, where the disease can be observed 
in its very earliest stage — that of a clear bleb — ^has been proved to 
be caused by a streptococcus. This is in consonance with a more 
or less general rule that bleb formation in skin conditions is gener- 
ally associated with the streptococcus as a causal factor. When, 
however, the bleb, which lasts only a short time, gives place to 
pus formation and ulceration, contaminating organisms such as 
staph3’lococci from the hair follicles, mucus and sweat glands 
invade the lesions and confuse the issue. These latter organisms 
have been obtained from the lesions by some investigators and 
have been considered by them to be the actual cause of the dis- 
ease. There would appear to be no doubt, however, that they are 
nothing more than contaminations, which do undoubtedly aggra- 
vate the condition. With this premise it may now be stated that 
in my investigation into the disease I was unfortunately unable to 
obtain the lesions except in their later stages. Any cultures I 
made from them gave pure cultures of a staphylococcus which I 
considered from the evidence available in the human condition 
unlikely to be causal and which, therefore, I did not proceed to 
test out. more especially as circumstances were not opportune for 
animal experimentation (on lambs). Fortunately, however, so 
far as dealing with the disease is concerned, this was no great 
omission, the establishment of the actual causal organism, as will 
be seen, being more or less only of academic interest. 

The question of the factors governing the spread of the disease 
in a flock, once it has arisen there, may now be discussed. An 

^ Though no suggestion is made that the disease in sheep is the same as 
that in children, it is of interest to note that the little girl of one of the sbra- 
herds, who.was in the habit of feeding the pet Uimbs affected with the dfe- 
eeise developed a typical lesion on her mouth through putting the teat of 
the bottle with which she fed the lambs into her mouth. 

418 



1921] ECHTHYMA OF THE SHEEP. 

important point to be noted in this connection is that the disease 
in its “ epidemic ” form is not known among hill stocks, .the place 
of its occurrence being among the flocks on the low grounds. 
When we consider the causes leading to the spread of the disease 
in such flocks, the reasons for the absence of the disease among 
hill stocks wiU be evident, though circumstances could easily be 
imagined where it could spread even in hill stocks. Briefly put, 
the causes of the spread of the disease on low-ground farms are 
the non-recognition of first cases by the shepherd, bottle-feeding 
of gimmer lambs — which, being hungry and badly nursed, bite 
their mothers’ teats — and box-feeding. As the import of this last 
cause has not been discussed, its bearing on the question may now 
be pointed out. When box-feeding is being carried on, the ewes 
feeding at the troughs have no attention to give to what lambs are 
sucking them. Ordinarily they would resent any but their own 
lambs doing so. The diseased lambs, driven by hunger, seize this 
opportunity and suck whatever ewes they get the chance to. Tlie 
teats of healthy ewes become infected thus, their own lambs sub- 
sequently develop sore mouths and in turn become “ robbers,” 
thus further spreading the disease. From this short discussion of 
the causes giving rise to the spread of the disease on low-ground 
farms it will be seen at once why it does not spread on hill farms. 
In these situations the feedii^ of the gimmers’ lambs with cow’s 
milk is rare and box-feeding is not resorted to. 

As regards the discussion of this disease by previous writers on 
the subject of sheep diseases there would appear to be considerable 
confusion. Under such terms as Aphtha, Ulcerative Stomatitis, 
etc., the disease would appear to have been partly described by 
several authors, but none of them, with one exception to be men- 
tioned later, make anj^ statement regarding the important point 
of the occurrence of the disease on the udders of the ewes. Thus 
Youatt (i), p. 413, describes what might be the disease rmder the 
heading of Aphtha or Thrush, and at the end of his description 
refers to another disease of a similar nature as occurring on the 
Continent under the name of ” Black Muzzle.” There is no refer- 
ence, however, to the disease as occurring on the udders of the 
ewes. Again, Benion (2), p. 502, refers to a disease bearing such 
names as Bouquet, Noir Museau, Faux Museau, Pout^re, Bar- 
bouquet, Bouquin, Bique, as occurring on the face and lips of 
sheep. He makes no reference, however, to the disease as occur- 
ring on the udders. Bigoteau and Bissauge (3), p. 76, apparently 
refer to the disease under the name of Ulcerative Stomatitis. 
They state that the disease is often called Thrush, on analogy of 
this disease to Thrush in children, but deprecate such a use be- 
cause the causative organism of Thrush in children, the specific 
yeast, has not been found in this condition. Here, again, there is 
no reference to the disease on the udders. In German literature 
one finds what is in all probability the same disease described by 
Mai (6) under a large number of names, such as Maul^nd, Crusta 
Se^iginosa, Crusta Labialis, Impetigo Labialis, Lammergrind, 
Teigmal, Teigmaul, Maulraude, Maulschwamm, Fasch, Schwarzes 
Maul. There is no reference, however, to the disease occurring on 
the udders. 
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Professor Axe, who is responsible for several of the notices on 
sheep diseases in (5) Wrightson’s Sfmp, Breeds and Management, 
describes there at p. 223 a disease. Aphthae or Thrush, as occurring 
In l^bs, which disease would appear to be identical with the one 
now under discussion. He points out that the presence of this 
disorder in lambs rarely or ever exists alone, but is mostly attended 
with a form of inflammation of the udder of the dam, which, on 
account of its destructive effects on the gland, has been designated 
malignant or gangrenous mammitis. He states that with regard 
to the immediate cause of the disease little is really known, and 
suggests that it may be dietetic in origin. In his experience the 
lambs have invariably given evidence of the disease first, and after- 
wards the ewes have appeared to become inoculated from the 
mouths of their young. With regard to the source from which 
the lambs received the infection he states that this is a question 
still waiting solution. (This view has been discussed previously 
(vide supra) and a different conclusion arrived at.) He further 
states that young lambs from two to six weeks old are mostly 
its victims, but that older sheep are sometimes seriously 
affected. It rarely, however, prevails in stock over two years old. 
As a rule, he adds, the fatality arising from this disease is very 
considerable in sucking lambs and he has known it on more 
than one occasion to sweep ofl a large proportion of a promising 
flock. The disorder prevailed to some extent in the ewe flocks 
of Lincolnshire during 1889 and proved very fatal to both lambs 
and ewes. 

With regard to the treatment, he remarks that nothing in the 
whole range of veterinary practice is so difficult as to prescribe for 
the successful treatment of cases of this description. He recom- 
mends isolation of the sick and that the shepherd should liave no 
communication with them until they are again convalescent. He 
also suggests an entire change of food. He avers that the affected 
lambs may be allowed to continue to suck the ewes so long as their 
udders remain free from the disease, but as soon as the eruption 
presents itself on the latter they should be taken away and fed 
with the bottle, while at the same time the ewes are carefully 
hand milked until the gland is restored to a normal condition. 
(This procedure, according to the view to be expressed in this 
paper, is very bad practice and can end only in making matters 
worse for both ewe andlamb — vide infra.) He further recommends 
certain medicinal agents intem^y and the application of certain 
.solutions to the sores. 

Wrightson (/oc. cit.), p. 204, describes a specific instance of an 
outbreak of the disease. 

With regard to the differential diagnosis of the disease there is 
a possibility, once the idea has been mooted, of regarding this dis- 
ease as the same as, or analogous to, cow-pox in cows. The lesions, 
however, though resembling in their later stages cow-pox lesions, 
have nothing in ccomnon in their early manifestations with that 
disease. The lesions here are not umbilicated and they com- 
mence not in the epitheliiun itself, but in the deeper layers of the 
skin. Because it was thought advisable, however, in the out- 
breaks under consideration to exclude this possibility, inquiries 

420 



ECBTHYllA OF THE SHEEP. 


1 ^ 1 ] 

were made regardi^ the occurrence of cow-pox in cows (some of 
which were supplying the milk to the lambs) or of vaccination in 
children, with negative results. Similarly “ Grease ” in horses, 
said by some to have a relation to cow-pox, was inquired about, 
again with negative result. “ Orf,” a disease affecting the mouths 
and coronets of older lambs, is easily distinguished. Sheep-pox 
and foot-and-mouth disease need hardly be mentioned, for con- 
fusion with these diseases, at least in this country, would appear 
to be out of the question. 

The next point to be discussed- is the mode of dealing with the 
disease in the flock and in the individual sheep. First as regards 
the flock, provided the proper measures are taken early, the dis- 
ease is very easily controlled, as is exemplified in the outbreaks 
recorded above. Above all things, the shepherd should be able to 
recognise the disease and be aware of the bad results that will 
follow if the disease is not properly dealt with. A careful scrutiny 
should be kept for lambs with sore mouths and ewes with sore 
teats, and the occurrence of sore mouths among the “pet ” lambs 
should be regarded as a danger signal. The bottle used for feeding 
lambs affected with the disease should never be used for feeding 
healthy lambs, and, if possible, the duty of feeding such diseased 
lambs should be delegated to someone who has nothing further to 
do with the flock. 

When a case occurs the ewe and lamb should at oncebe separated 
from the main flock and the ewe separated from her Iamb. Dis- 
eased ewes may be kept together and so may diseased Iambs. On 
no account should the ewe and lamb be kept together, but for the 
advantage of both they should be separated at the earliest possible 
opportunity. The ewe may have only one diseased teat, a circum- 
stance which might encourage the shepherd to keep them together, 
but the lamb, being poorly fed and hungry, will as often grip tlie 
diseased teat as the healthy one, lacerating it still further. There 
is further the practical certainty that by such a measure the dis- 
ease will be spread to the healthy teat. Further, the very act of 
the lamb sucking is a physiological stimulus to the udder to secrete 
more milk, with the result that more milk is secreted on the 
damaged side and cannot get away. The udder on that side, 
therefore, becomes harder and more swelled and the tendency for 
udder clap to develop is greatly increased. Apart from this, the 
very act of the lamb attempting to suck is accompanied by pain, 
which makes the ewe struggle. By this means her own sores are 
further damaged and at the same time those on the lamb are also 
lacerated, while fresh ones may be started on the nose, face and 
eyes of the lamb. By this procedure of keeping the ewe and lamb 
together an ever-widening viciorxs circle is set up, fraught with 
ever-increasing danger to both ewe and lamb and with no com- 
pensating advantage. 

The ewes should be handled as little as possible and every 
endeavour made to get the milk off them as soon as possible. On 
no consideration, and especially so in the more advanced cases, 
should any attempt be made to milk them. The disappearance 
of the milk may be assisted by saline purges internally and bella- 
donna liniment applied to the udder. The sores of the udders of 
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the ewes, as well as those of the nose and face of the lambs, should 
be treated locally, as indicated below. 

Besides these measures, on the chance of an undiscovered case 
in the fkxdc, box-feeding should immediately be stopped or the 
lambs should be shed off from the ewes while the latter are at 
the boxes. 

With regard to the local treatment of the sores, the scabs 
should be removed and where possible a i per cent, ointment 
of ammoniated mercury or ichthyol applied, ^^ere the use of 
an ointment is impracticable, as in the mouth of tne lamb, the 
cleaning of the ulcers may be carried out and this followed by a 
thorough application of some non-poisonous cleansing agent, such 
as permanganate of potassium solution or hydrogen peroxide. 

[I desire to express my thanks to Mr Jas. K. Bell, Agricultural 
Executive Officer for Roxburgh and Berwick, and to Mr J. A. S. 
Watson for their generous help in connection with this inquiry, as 
also to the farmers and shepherds whose flocks were implicated 
for the readiness with which they supplied me with material and 
information.] 

References. 

(1) Youatt, Sheep, their Breeds and Management, 1837. 

(2) BiliNiON, Traiie deVttevage et de Maladies du Mouton, 1874. 

(3) Bigoteau and Bissauge, Hygiene et Maladies du Mouton, 
1912. 

(4) Mai, Das Schaf, Bd. 11 . , 1868. 

(5) Wrightson, Sheep, Breeds and Management, 1913. 

THE GAME AND HEATHER-BURNING 
(SCOTLAND) COMMITTEE. 

The relations between agriculture and sport have in Scotland 
been for generations the subject of controversy, which has, like 
many other controversies, assumed a more acute form under 
war and post-war conditions. 

During the course of the war numerous emergency measures 
were adopted for the increased production or conservation of food 
in Scotland. Among these were Defence of the Realm Regulations 
2Q and 2R, by which extensive powers were conferred upon the 
Board of Agriculture for Scotland with a view to preventing or 
reducing injury to crops and trees and wastage of pasture by deer, 
birds, hares, rabbits and vermin, and to securing for the food 
supply of the country “ any migratory kind of wild bird,” and 
Regulation 2M (10), under which occupiers of land received greatly 
increased facilities for the burning of heather. The Board gave 
effect to their powers under Regulations 2Q and 2R by the issue 
of many general and special Orders, the most important of which 
were the Killing of Deer Order of 27th September 1918, the Winged 
Game Order of 2nd August 1918 and the Rabbit Orders of 4th April 
and 14th June 1917. Of these the Winged Game Order expired 
on 31st -December 1918, the Rabbit Orders were withdrawn on 
30th April 1921, and the Killing of Deer Order lapsed on 31st August 
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1921, which was fixed by Order in Council as the date of the 
termination of the war. Regulation 2M (10), which was directly 
operative, no Order being required, also lapsed on 31st August last. 

Section 10 of the Corn Production Act, 1917, which came into 
force on ist January 1921, gave the Board of Agriculture for 
Scotland power to secure the destruction of rabbits and vermin 
where this was not sufficiently carried out by the responsible 
persons. This provision has, however, been repealed by the Corn 
i*roduction Acts (Repeal) Act, which received the Royal Assent 
on 19th August 1921. Under the Forestry Act of 1919 the Forestry 
Commissioners received power to deal similarly with rabbits, 
hares or vermin where damage is being, or is likely to be, caused 
by them to trees or tree plants. So far as agriculture is con- 
cerned, however, the only permanent change that has been made 
in the law regarding damage to crops or food-stufis is the passing 
of the Rats and Mice (Destruction) Act, 1919. Otherwise the 
pre-war situation remains unaltered. 

It wiU be remembered that a good deal of controversy arose 
as to the effect on the farming and landed interests of the Regula- 
tions and Orders that have been mentioned. The Secretary for 
Scotland was urged on the one hand to take legislative action for 
the purpose of making them permanent, and on the other to allow 
them to lapse as purely war measures, which should have no place 
in permanent policy. He therefore appointed in November 1919 
a Committee under the chairmanship of the Duke of Buccleuch, 
to consider — 

1. With special reference to Regulations zQ and 2R of the 
Regulations for the Defence of the Realm, and the Orders of the 
Scottish Board of Agriculture made thereunder : 

Whether any, and if so what, permanent measures are required 
to protect cultivated land, pastoral land and plantations 
from damage by deer, birds, whether game birds or not, 
hares, rabbits and vermin ? 

2. With special reference to Regulation 2M (10) of the Regula- 
tions for the Defence of the Resilm : 

Whether the provisions therein contained should be permanently 
enacted, with or without modifications, and if with modifica- 
tions, with what modifications? 

The Report of the Committee was presented to the Secretaiy 
for Gotland in July, and has been issued as a Parliamentary 
Paper (Cmd. 1401), to be obtained from H.M. Stationery Office, 
price 6d. , or by post 8d. The signatories are the Duke of Buccleuch, 
Sir David Wilkin, Bart., D.&., Mr John D. Hope, M.P., and 
Messrs John Elliot, G.A. Ferguson, Hugh S. Gladstone and J. M. 
Hannah. A Minority Report presented by Mr James Scott, S.S.C., 
is appended. The Committee held twenty-one meetings, at 
thirteen of which evidence was taken from fifty-two witnesses, 
representing all the interests involved. A summary of the 
evidence wiU be issued as a separate publication. 

The principal Report, after passing briefly in review the 
Regulations and Orders concerned, and describing the procedure 
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adopted by the Committee, goes on to deal with the present state 
of law. Remarking that the definition of game is a matter of 
considerable difficulty, owing to the variation in its classification 
in various Acts, but a matter that they are not called upon to 
decide, the Committee proceed to summarise the provisions of 
various Acts dealing with the subject. They point out that much 
dissatisfaction appears to exist among farmers with regard to the 
provisions for compensation for damage by game other than 
ground game, laid down in Section 9 of the Agricultural Holdings 
(Scotland) Act, 1908, and that while an occupier caimot divest 
himself of his rights under the Ground Game Acts by any agree- 
ment, arrangements are frequently made that in effect evade this 
provision. Reference is then made to the recommendations of 
the House of Commons Game Committee, 1872-1873, the Napier 
Commission, 1884, the Committee on Food Production in Scotland, 
1915, and the i^ricultural Policy Sub-Committee of the Recon-' 
struction Committee, 1918. The last-named Committee expressed 
regarding the provisions of the 1908 Act an opinion similar to 
that quoted above from the present Committee’s Report. 

The next section of the Report deals with the Agricultural 
Committees, on which the Committee propose to lay a number 
of new duties. Their history and constitution is therefore dealt 
with somewhat fully. The Report was drafted before these 
Committees received a statutory constitution on the coming into 
force of Part IV. of the Com Production Act, 1917 (see note pre- 
fixed to the Report). The Corn Production Acts have been 
repealed by the Repeal Act mentioned above, but Section i {d) 
of that Act provides that the Agricultural Committees in Scotland 
may remain in existence. 

Deer. — Dealing with the subjects of reference in the order of 
the remit, the Committee first take up the important question of 
damage by deer. Convinced that the damage caused by deer to 
crops and grazing land is widespread and serious, they regard 
fencing as the oiUy effective remedy. In view, however, of the 
heavy cost of fencing at present, they recommend that it should 
be made compulsory only when economic conditions permit. 
They propose that in the meantime the power given to an agricul- 
tural tenant under the Deer Order to kill deer causing damage 
should be made permanent, so far as cultivated land and enclos^ 
meadows are concerned. As regards grazing land, they recommend 
that the Board of Agriculture for Scotland should have power, 
where they are satisfied on the advice of an Agricultural Committee 
that damage is anticipated or is being done by deer, firstly to call 
on the proprietor of the land from Mdiich the deer come to prevent 
the nuisance, and, failing this, to give authority to the occupier to 
shoot the deer. It may be noted that while damage by deer is 
mainly a Highland problem, cases have occurred in Lowland areas. 
The Committee have therefore included not only red deer but all 
species of deer in their recommendation. 

Birds. — ^With regard to winged game, the Committee find that 
pheasants in their natural numbers are harmful to agriculture 
oidy on rare occasions, but that the practice of hand-rearing 
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excessive numbers of these birds often results in severe agricul- 
tural loss. Grouse do considerable damage to crops on upland 
farms adjoining moors in late harvests. Black game, while less 
widely distributed, do no less damage than grouse where they are 
plentiful ; they also at certain seasons do extensive damage to 
young coniferous trees. Partridges do not appear to cause any 
damage, nor are complaints made gainst the capercailzie except 
from the point of view of afforestation. 

. The Committee are of opinion that much of the damage caused 
by grouse would be prevented by the use of grain-(^ing racks, 
and they recommend that the Agricultural Committees should 
endeavour to arrange for co-operation in the erection of these 
racks. On the general question they recommend that the Board 
of Agriculture should receive powers similar to those proposed in 
the case of deer damaging grazing land. This would be in effect 
a perpetuation of the Winged Game (Scotland) Order, which was 
in force from 2nd August to 31st December 1918. 

Where wild duck are hand-reared, they should be included in 
the proposed regulation regarding winged game, but it is thought 
unnecessary to recommend any action regarding wild geese and 
wild duck in their natural numbers. 

The Committee go on to say that they are persuaded that in 
Scotland as a whole wood-pigeons (described as "an agricultural 
pest of the worst description ”), sparrows and rooks cause more 
damage than all game birds put together. Evidence was also 
adduced as to the increased havoc wrought by the larger gulls 
among ewes and newly bom lambs. The Committee therefore 
recommend that the Board of Agriculture for Scotland, through 
the medium of the Agricultural Committees, should take steps to 
secure organised effort by owners and occupiers of land to keep 
down wood-pigeons, sparrows, rooks, crows, herring guUs, lesser 
black-backed gulls and greater black-backed gulls. In this con- 
nection they offer certain criticisms on the scheme published in the 
Board’s Eighth Report (Cmd. 773), p. Ixxii. 

Ravens and golden eagles are protected by schedule in many 
of the county Orders for the protection of wild birds. In some 
districts they have, however, become too numerous of late, and do 
considerable damage to ewes and lambs. It is therefore recom- 
mended that the Secretary for Scotland should be empowered to 
grant licences for the destruction of these birds to owners or 
occupiers of land who are suffering damage from them. 

Plantations are included among the subjects of damage in 
the Committee’s remit. As, however, the Forestry Commissioners 
have power to protect woodlands against damage by hares, rabbits 
and vermin, the Committee have confined themselves to the con- 
sideration of damage by birds, and they recommend that the 
Board of Agriculture for Scotland should be empowered to grant 
authority for the killing at any time of black game that are 
damaging plantations of young conifers. 

The Committee make no recommendation regarding the pro- 
visions for compensation in Section 9 of the Agricultural Holdings 
(Scotland) Act, 1908. This is in accordance with the general 
principle laid down at the beginning of the Report : " We have 
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assumed that it was intended that these matters should be conr 
sidered from the national point of view, mainly that of food Re- 
duction. We have therefore thought it our duty as far as possible 
to advocate measures to prevent damage rather than to provide 
con^nsation for damage done.” 

Finally, commenting on the conflict of evidence as to the food 
of birds, the Committee point out the need for continued scientific 
investigation of the subject, and welcome the appointment by the 
Secretary for Scotland of an Advisory Committee to advise him 
regarding the administration of the Wild Birds Protection Acts : 
“ Indiscriminate slaughter of birds is at all times to be avoided, 
since many birds, on account of their insectivorous habits, are 
among the best friends of agriculture.” 

Hares and Babbits. — The Committee express the view that the 
powers confeired upon agricultural occupiers under the Ground 
Game Acts have not in every case proved effective in preventing 
damage to crops by the rabbit, which is “ with the possible excep- 
tion of the rat, the most serious four-footed pest that farmers have 
to deal with.” Mention is made of certain irregularities or actual 
contraventions of the Ground Game Acts. 

The Scottish Chamber of Agriculture unanimously passed a 
resolution to the effect that the rights conferred on agricultural 
tenants under the Defence of the Realm Regulations in respect 
of ground game found destroying crops should be continued. 
The Committee, however, regard the right of following game or 
vennin on to another man’s land as one that shoxild not be 
permitted by permanent legislation to an individual. Under 
Section lo of the Com Production Act, IQ17, which, as already 
mentioned, came into force on ist January 1921, the Board of 
Agriculture for Scotland had power to carry out the destmetion 
of rabbits where the occupier had failed to destroy them sufficiently, 
with consequent damage to neighbouring lands. The Committee 
recommended that this power should be extended so as to cover 
anticipated damage, as in Section 4 of the Forestry Act. Since, 
however. Section 10 of the Com Production Act has been repealed, 
the Board possess no power in the matter, and the whole recom- 
mendation of the Committee becomes a matter for fresh legislation. 
Mountain or blue hares are included with rabbits in this recom- 
mendation, but it is thought unnecessary to make any fresh pro- 
visions regarding brown hares. 

Rabbits may, however, be looked upon from another point of 
view, that of fo^ supply, and there is some waste or poor land 
that may perhaps best be used as rabbit-warrens. It is, however, 
essential that all rabbit-warrens should be efficiently fenced, and 
the Committee fmther recommend that new rabbit-warrens should 
be allowed only on land that appears to the Board of Agriculture 
for Scotland to be incapable of more profitable agricvdtmal use. 

Vermin. — Rats and mice are dealt with in the Rats and Mice 
-(Destmetion) Act, which came into force on ist January 1920 ; 
squirrds are harmful only to trees and are dealt with by the 
Forestry Commissioners, and voles are not a permanent pest. 
The fox is therefore the only beast included under the head of 
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vermin that receives special attention. The evidence of damage 
to sheep stocks relates mainly to areas adjacent to deer forests, 
and it appears thai in many parts of the H^blands foxes have in- 
creased in number in recent years. Agricidtural occupiers have 
full legal power to destroy foxes, but the exercise of this power is a 
matter of great difficulty. Some doubt attaches to the legality of 
the rise of poison for the killing of foxes. The Committee there- 
fore recommend, in the fast place, that if foxes are not included 
in the term “vermin” in the Protection of Animals (Scotland) 
Act, 1912, the Board of Agriculture for Scotland should be em- 
powered, on the recommendation of an Agricultural Committee, to 
authorise the use of poison for the destruction of hill foxes. As, 
however, this is not sufficient for the protection of sheep stock, 
the Committee further recommend that the Board should receive 
powers similar to those conferred upon them with regard to rabbits 
by Section 10 of the Com Production Act (now repealed). In this 
case, however, it is not proposed that anticipated damage should 
be a ground for action. Lastly, as it was represented to the Com- 
mittee that traffic in fox-cubs leads to the preservation of foxes in 
districts where their extermination would be a national benefit, it 
is proposed that such traffic should be allowed only on licence, 
in writing, from the Board of Agriculture for Scotland. 

Heather-burning. — On this subject the Committee begin by 
stating that it is generally admitted that heather-burning has been 
greatly neglected in many districts of Scotland and that there is 
much lack of knowledge of the advantages of burning in a syste- 
matic rotation. They are also satisfied that the output of mutton 
and wool from the hill grazings of Scotland would be considerably 
increased if the best methods of heather-burning were used every- 
where. As to the reasons for neglect, where it exists, as to the 
working of Regulation 2M (10), and as to the permanent measures 
that should be dhacted, they were faced by a remarkable conflict 
of evidence. They were led to the belief that the main sources of 
difficulty are — 

(1) The interest or supposed interest of the shooting tenant, 
who m^ be ignorant of the advantages of systematic burning. 

(2) The fact that, especially on some of the smaller estates, 
undue authority is relegated to gamekeepers. 

(3) The difficulty of burning a regular area of heather every 
year, owing to the variability of the season. 

Considering broadly the problem of the control of heather-burn- 
ing in future, the Committee are of opinion that it cannot justly 
be solved by making permanent the provisions of Regulation 2M 
(10), whereby it is placed in the hands of the grazing tenant, under 
certain safeguards. On the other hand, a simple recurrence to the 
provisions of the Act of 1772-1773 cannot be recommended, in view 
of the weight of evidence regarding the failure of these provisions 
to ensure fair treatment of the grazing tenant. The Committee 
therefore recommend that the Agricultural Committees, acting on 
instructions given by the Board of Agriculture for Scotland, 
should ascertain the arrangements in force on each estate in their 
respective areas. Where these appear to be imsatisfactory, the 
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Agriculture Committee should endeavour to obten the adoption 
by voluntary agreement of a scheme that will secure the interests 
of all concerned. Failing such agreement, recourse should be had 
to compulsory power vested in the Board. 

The onus of burning should rest with the proprietor, but where 
a proprietor transfers the responsibility to the grazing tenant, the 
Committee see no reason for objection. They agree with the 
evidence that was given to the effect that a system of co-operation 
between proprietor and tenant provides the best basis for canying 
out schemes of burning. 

On the question of the legal period for burning, the Committee 
propose that the normal season should be from ist October to 15th 
April (instead of from ist November to loth April, as in the Act of 
1772-1773), with extension to 25th April where this is warranted 
owing to the condition or the situation of the moor. This exten- 
sion should be recorded with the Agricultural Committee, instead 
of being recorded in the Sheriff Court books, as under the existing 
Act. 

Minority Report. 

Mr James Scott, in presenting his Minority Report, states that 
while the proposals made by his colleagues mark an advance on 
existing legislation, he is unable to agree that their recommenda- 
tions are adequate to the situation. "The appointment of the 
Committee is a testimony to the fact that the interests of game 
and the tjranny of sport have been allowed to predominate in 
Scotland to an extent which is inimical to national interests.” 
He therefore recommends, with regard to deer, that all land in deer 
forests suitable for cultivation, grazing or afforestation should be 
deforested by statute ; that all remaining forests should be ade- 
quately fenced within three years; that Defence of the Realm 
Regulation 2Q should be made permanent ; that full compensation 
should be paid for damage done by deer, to be assessed by the 
Scottish Land Court ; and that the use of food-stuffs for the hand- 
feeding of deer should be made illegal. 

With regard to rabbits and hares, Mr Scott proposes to confer 
permanently upon agricultural tenants the rights they enjoyed 
under the Rabbit Orders, with certain modifications ; to enact a 
penalty for contracting out of these rights or those provided by the 
Ground Game Acts ; and to provide compensation for damage 
where the stock of rabbits or hares has been increased. 

He further recommends that agricultural tenants should have 
full right to kill and take winged game or other wild birds on their 
holdings ; that Section 9 of the Agricultural Holdings (Scotland) 
Act should be largely amended as regards both matter and pro- 
cedure ; that it should be made illegal for a landlord or an occupier 
to let shootings on a holding and for a landlord or shooting tenant 
to enter upon any holding for the purpose of hunting, shooting or 
fishing : and that any tenant suffering damage from any kind of 
game, foxes, vermin or pest should be empowered to apply to the 
.Scottish Land Court for an inquiry, and for an Order (if so advised) 
upon therowner of the land in which they harbour to destroy them. 
The duty of compelling a tenant to keep down game, vermin and 
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pests on his holding is also proposed to be laid upon the Land 
Court, at the instance of the Board of Agriculture for Scotland. 
Certain amendments on the Small Landholders Acts, relative to 
these matters, are also proposed. 

With regard to heather-burning, Mr Scott recommends that the 
Act of 1772-J773 should be repealed, and that the occupier of any 
land shoidd permanently receive the right conferred by Regulation 
aM (10). Neglect of burning should be dealt with by the Scottish 
'Land Court, at the instance of the Board of Agriculture or the pro- 
prietor of the land. Mr Scott further proposes that effect should 
be given to a recommendation of the Deer Forests Committee 
that heather-burning should be allowed in deer forests up to 31st 
May, a recommendation in which his colleagues were not prepared 
to concur. 

Mr Scott devotes a considerable part of his Report to a dis- 
cussion of the origin and composition of the Agricultural Com- 
mittees, to which his colleagues propose to entrust many import- 
ant duties. He arrives at the conclusion that these bodies are 
altogether unsuitable, and that the enforcement of the new 
legislation proposed by him should rest either (as in his actual 
recommendations) with the Scottish Land Court or witli some 
new ad hoc body “ whose orders will have behind them the weight 
of judgments of law.” 

AGRICULTURE IN DENMARK. 

The following notes are extracted from the report of Mr Thos. 
Hunter, a student of the West of Scotland Agricultural College, 
who attended a coxurse of agricultural instruction in Denmark, 
including lectures and excursions, in the summer of 1920. 

To-day dairy farming and seed production are the two great 
pillars of the Danish agricultural system, beef production being 
comparatively unimportant, but at one time the reverse was the 
case. Indeed Danish agriculture seems to have passed tlirough 
three phases ; (i) the production and export of beef ; (2) the 
production of corn ; and (3) dairy farming, spxecialising in the 
production of butter. 

In the earlier days the Jutland breed of cattle was pre-eminent 
and held in high regard for the quality of its beef. The main 
cause of the breakdown in the feeding trade was the loss of the 
Flemish market, a subsidiary cause being the outbreak of cattle 
plague which greatly depleted Danish stocks. The large estates 
took the lead, broke up their pasture land and adopted cereal 
growing along with dairy farming as a new departure in their 
agriculture. 

Dairy Fanning. — The Danish fanner is very fortunate in the 
possession of an admirable native typxe or breed of cow — the 
Danish Red. In earlier days the breed seems to have been but 
indifferently managed and indiscriminate crossing with foreign 
breeds resorted to. 

The Ayrshire appiears to be viewed with a rather intolerant 
eye. The obj ection seems to be founded on two pwints. According 
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to the Danish fanner : (i) as a breed the Ayrshire cow is tuber- 
cular ; (2) as a breed the Ayrshire cow is not adapted for the ■pro- 
duction of butter. If there is a breed forei^ to their own and 
in whose favour the Danes are prejudiced, it is the Jersey, and 
to a smaller degree the Guernsey, and here again we find a breed 
primarily adapted for butter production. Hence a good deal of 
crossing is done with the Danish Red bull and the Jersey cow, the 
cross resulting in an animal combining the rich milk of the Jersey 
with the 3deld of milk and constitution of the Danish Red. A 
good number of these crosses were seen on various farms. 

To grade up the stocks. Cattle-breeding Societies were formed 
which did much to discourage crossing with foreign br^ds and 
strove to introduce improvement by judicious selection and 
mating within the native breed. The State in due course came to 
the aid of these societies, placing funds at their disposal. 

At first the associations started on a small tentative scale 
and as the spirit of co-operation was fostered their local areas 
gradually extended into larger associations taking in considerable 
districts. Each local society had its adviser, who kept in touch 
with the other associations. To-day the co-operative movement 
has reached great magnitude and often one farmer is a member 
of fifteen to twenty different societies. In Denmark most of the 
farmers own their own land and to this is attributed much of the 
success of the co-operative movement. The size of the farm 
is usually small — of the 250,000 only 9000 exceed 150 acres. 
The tendency to-day is to increase the number of hol^ngs and 
decrease the size still further. Even the so-called “large estates ” 
whose day is qmckly passing will not compare in size with our 
large estates in oritain. The law requires one farm to one farmer. 
All, practically, keep cattle and pigs, which further tends to foster 
co-operation. 

The Cattle-breeding Associations did much to promote interest 
and progression in the movement by purchasing good bulls and 
breeding with the best cows owned and recognised by the societies. 
Indeed members of the Breeding Societies bound themselves to 
use no bull which was not approved by their committee of judges 
and to breed within their two native breeds — i.e. the Danish Red 
of Sealand and the black and white Jutland cattle. For show 
purposes a bull is not eligible for a prize without showing records 
of its dam. It is judged from three standpoints ; (i) individual 
type ; (2) record of its female ancestors ; (3) record of sire. 
Certain other conditions were imposed on the members of the 
Breeding Societies all tending to the production and use of the 
best obtainable and conferring on the members as a whole certain 
privileges which did not extend beyond the societies. 

Another great advance which the Cattle-breeding Associa- 
tions were largely instrumental in bringing about, was the intro- 
duction of the Muk Recording Associations or “ Control Societies ” 
as the term is in Denmark. The aim here was to give the 
owner reliable naeans of determining the milk-productive powers 
of the units of his herd, eliminating the less profitable units, and 
ascertaining the economic worth of each cow. 

The control assistant or milk tester gets his training in a 
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three months’ course at one of the agricultural schools. In the 
pursuit of his duties he is housed, bonded and conveyed to the 
farm on his round — ^much similar to the Scottish system. 
Visits are made once or twice a month, milking may be done twice 
or four times in the day. Records are taken as to yield of mUk, 
percentage of butter-fat, weight and nature of ration, date of 
calving, and the branding or ear-marking of calves dropped since 
his last visit, denoting sex, sire and dam in each case. 

' Under the incentive of State recognition and financial en- 
cour^ement these Milk Recording or Control Societies steadily 
multiplied, and multiplying found growing need for co-operation 
among themselves and also with the Cattle-breeding Pieties. 
Delegate meetings were held and common rules and regulations 
agreed upon for the execution of their work. 

There are about 700 such controlled societies with about 
250,000 cows. Each society gets about 200 kroner per annum 
from the Government, but to be eligible for this grant the societies 
must have at least ten members with 200 cows and must submit 
an annual report giving a complete record of each cow as detailed 
above. 

As has already been said, large farms are the exceptions in 
Dexunark, a common size being probably about 50-00 acres, 
while innumerable small holdings do not exceed 20 acres. One 
holding visited on 7th July was only five acres in extent, the live 
stock being represented by three cows, one pig and a few hens. All 
the labour was done by the farmer, his wife and a son of minor 
age. Income was augmented by working occasionally for the 
bigger farmers, from whom, by way of part payment, the small- 
holder had the use of a horse to do his plougmng and cultivating. 
The average size of the Danish holdings might be put at J to 
I that of the holdings in this country. Labour is not so vexed 
a question as with us, since the great majority of farmers own 
their land, the working of which is performed by the members of 
the family. Where the labour is hired, the cost would seem to be 
much on a par with what rules here. 

A typical rotation for a large farm — say 200 acres or more — 
would be on the eight years’ shift. Quite frequently, however, 
a five years’ rotation is adopted. 

Of all the root crops cmtivated in Denmark, sugar beet and 
mangolds easily come first in importance — the beet grown for its 
sugar as an article of commerce, the mangold as a food for live 
stock. Though the soil and climate of Denmark are well adapted 
for the growing of turnips and swedes, these are grown only on 
a small scale for cattle feeding, though with cabbages they are 
grown extensively for their seed. Mangolds ^d lucerne hay 
make the backbone of winter daiiying. The live stock. on the 
above-mentioned farm was composed of — 

Milch cows . , . . . . . • 56 

Followers . , . . . . . . 40 

Horses , . . . . . . . 7 pair 

Pigs . . . . . . . . . . 50 

Relative to many other farms this holding was pretty lightly 
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stocked due to most of the beet being sold to an adjacent 
factory. 

An important source of cattle food to the farmer is the refuse or 
pulp from the s^ar factories, which amounts to about 6o per cent, 
of the total weight of beet. The price charged to the farmer is 
IS. per cwt. 

During the tour several small holdings were visited. The 
present trend is towards the creation of more and more of these 
holdings. Special facilities are granted as encouragement. 
About 90 per cent, of the required capital is advanced by the 
Government at a low rate of interest — say 2 to 3 per cent. — 
repayable in 30 to 40 years. But the applicant must show 
himself possessed of some agricultural knowledge and experience 
ere he is eligible. A concrete example of one such holding visited 
was twelve acres in size, nine of wmch were arable and three laid 
in permanent pasture. 

The expenment laboratory of the Royal Veterinary and 
Agricultural College, Copenhagen, placed its services at the 
disposal of the creameries reporting on the quality of their butter. 
Surprise visits are made to the various creameries several times 
a year, samples of the produce taken, examined by experts, 
an^ysed, judged and the results made known to the various sources, 
with information as to the probable cause of any defects, and 
advice as to measures of amendment. 

Participation in these schemes, at first voluntary on the part 
of the various creameries, has now become compulsory — at least 
so far as export butter is concerned. 

A visit was paid to the laboratory, where the party viewed the 
methods used for examining, judging and scoring on the samples 
of butter sent in from the factories. The significance of the Lur- 
brand (the hallmark of Danish export butter) was explained, and 
the conditions and standard which must be satisfied before such 
a brand could be stamped upon the kegs were defined. Any sample 
failing to reach the set standard was straightway rejected for 
export purposes and reported to the responsible factory. 

lave-Stock Management. — In the manner of management of 
their dairy herds the Danes differ very considerably from our- 
selves. In this country pasture is the backbone of dairy farming, 
while on many farms in Denmark, especially in Jutland, the amount 
of pasture is very small and in some cases practically nil. Forage 
crops are made to take the place of grass pasture for the summer 
feemng of cows. These are not allowed to roam at will within 
closed boundaries — ^indeed there may be no walls or fences at all 
on the farm. Instead they are tethered in a long line, the tether 
pins being shifted forward as often as required — say twice daily — 
thus advancing gradually over the area until the crop is eaten 
over once, when it may either be gone over again or turned over 
with the plough in preparation for the succeeding crop. 

jFrom neither heat nor flies can a herd of cows thus tethered 
obtain relief. Neither can they seek water at inclination. Their 
water supply has to be brought to them — ^frequently from the 
steading by water cart and apportioned out to the herd. This 
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means considerable labour, as one wateiinjg per day will not suffice. 
Mu^ time and labour are also required in tethering a big herd of 
■cows, two or three or even four times a day. 

Horse-breeding has received ^eat attention on the part of 
the responsible societies and individuals. Just as there are bull 
clubs in the cattle-rearing trade, so are there corresponding in- 
stitutions whose primary object is to foster improvement in horse- 
hreechng and the use of only the best blood procurable. As with 
cattle, the initial efforts at improving the Danish breeds lay in 
crossing with foreign blood, but this was afterwards abandoned 
and improvement sought along the lines of judicious selection and 
mating within the native breeds. At one time the State lent very 
considerable financial aid towards the work until a growing sense 
of the importance and value of good breeding proved a sufficient 
incentive to breeders without the encouragement of State aid. 

As with other kinds of live stock, the Danish pig-reari^ 
industry has shared in the great grading-up process — ^not only in 
quality but also in number. Thus from a total approximating 
a quarter of a million in the earlier part of the nineteenth centurj- 
the number gradually increased to about three millions in 1914. 
after which there came a diminution consequent upon increasing 
difficulty in obtaining suitable feeding stuffs during flie Great War. 
Pig-rearing naturally followed as a sequel when grain production 
gave way to dairy farming, the by-products of the dairy affording 
a cheap and valuable food for the pig. 

The Danish pig is greatly indebted to our English breeds, 
particularly the large white York, for its improvement. It is a 
large breed, hardy and prolific, but inclined to coarseness, and 
crossing with the large wffite Yorkshire has given a better quality 
pig producing bacon more favoured in the English markets, upon 
which Denmark is so dependent. 

Breeding centres have been established throughout the country 
and utilised.as sources from which the best animals can be obtained 
for breeding purposes. 

The trade is mostly worked on the co-operative system (so 
integral a part of Danish agriculture) and the State has once more 
given a helping hand in financial encouragement. In the com- 
petition between co-operative and private bacon factories the 
former has won the field, there being about fifty such co-operative 
factories altogether in the country. One of these — namely, the 
Esbjerg Co-operative Bacon Factory — ^is an immense concern, 
capable of putting through 900 pigs in a day. 

A veterinary surgeon appointed by the Government is always 
present, whose duty it is to examine each carcase and its otgans 
for symptoms of tubercular disease or rhachitis. According to his 
finding, the carcases are graded. Only sound carcases may attain 
class Ai, and be eligible for export purposes, and such have a 
right to the Lur-brand for export bacon, which closely resembles 
the Danish hallmark for export butter. 

Slightly tubercular pigs may be used for human consumption 
at home, but must first be subjected to a sterilising process. 
Carcases bearing evidence of nKwe advanced disease are condoled 
for human consumption, and the remains of such we saw utilised 
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in various way»-^their fat extracted and used in oommeice, and 
the waste meat dried, cruriied to a meal and used as a catdelood. 
Great quantities of this meal we saw on the |»emises mixed with 
chopped hay. 

The Egg Export Trade. — On a visit to the premises of the 
Danish Co-operative Egg Er^rt Society opportunities were 
afforded of seeing the maimer in which vast numbers of eggs are 
handled prior to being finally packed for er^xnt. Particularly 
interesting was their method (by means of electnc light) of checking 
unsound eggs, all those showing evidence of staleness being rejected. 

In a short address the director of the establishment sfwke of 
the great development of the egg export trade in Denmark — ^how 
from a small beginning in 1865, when the trade was opened in 
England, it steadily increased in volume until interrupted by the 
outbreak of the Great War, during which the country’s stock of 
hens had to be reduced by about 5,000,000. 

Apparently one of the contributing causes of the greatly en- 
hanced reputation of the Danish egg market was the elimination of 
hucksters, who, in collecting from the various egg producers, did 
not scruple to hold back their stocks in anticipation of a risipg 
market and consequently flooded the English markets with im- 
sound eggs. 

Now the trade is controlled under an organisation termed the 
Danish Co-operative Egg Export Society, established in 1805. 
This central society has its headquarters in Copenhagen and is also 
represented by over 500 local branches scattered throughout the 
country. It has proved very effective in improving the whole 
industry, for even those egg producers outside the society have 
been forced to pay more attention to the quality of their produce 
if they wished to retain a market at all. 

The local branches work, of course, in co-operation with the 
central society. They appoint their own committees and repre- 
sentatives and are bound by the same regulations operating within 
the central society. Each local branch must have at least ten 
members. It is an obligatoiy condition of membership that all 
eggs beyond those required for the producer’s actual household 
purposes must be delivered over to the society for collection.. 
Collection is made at least weekly, while at the farms the eggs are 
gathered daily, and in hot weather twice daily. All ^gs must be 
sent into the collecting centres in a fresh condition, under penalty 
of a line, and must bear the stamp representing the producer 
within the area of his particular branch society. Each society 
likewise adds its owm distinctive stamp. The local branches for- 
ward their stocks to the egg export centres, where all the eggs are 
examined and sorted. Sound eggs are stamped with the export 
mark and are immediately made ready for shipment, packed in 
flat boxes four layers deep. All unsoimd eggs are rejected and, 
by the system of stamping, can be traced back to the producer 
through the medium of the concerned local society or societies. 

Field Experiments. — ^The first experimental field dates back 
almost to the middle of the nineteenth century and, in the main,, 
the procedure followed has been that of our Rothamsted Station. 
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At present there are six large a^cultural experiment stations, 
sup^emented by other two of lesser ske, while horticultural 
interests are represented by three experiment stations. In size 
the stations vary from 30 to 50 ha. (70 to 130 acres), and are either 
purchased outnght by the State or are taken on a long lease. 
Each is fumidiea with a laboratory for research work in chemistrj', 
bacteriology and entomology. 

The conducting of the work of all these stations devolves upon 
a oommittee of five members — ^three represent!^ agriculture and 
two horticulture. The agriculiural and horticultural organisa- 
tions, as well as the Roysd Agricultural College, have a voice in 
the appointing of these members, and finally their appointment 
must receive the approval of the State. 

Each experiment station is supervised by a director, who is 
held responsible for the working and economy of his station. As 
a rule he is assisted by one or two scientific assistants. The various 
directors meet and plan out schemes for experiment — e.g. variety 
tests — and these schemes are submitted to the above committee of 
five for approval before being given over to the various stations. 
" Joint problems ” are carried on simultaneously at a number of 
stations and for an extended period — 2-4-6 years. General super- 
vision is done by one person, whose duty it is to collect data and 
finally render his report. 

Besides these joint experiments each station is allocated its 
particular problems to work out. Actual planning of the experi- 
mental plots is much similar to our own method, and natural varia- 
tions of soil are negatived or checked by replicate plots after the 
draught-board system. The size of the plots usually runs to about 
twenty-five square metres. Publication of the results of these 
field experiments lies in the hands of the secretary of the Central 
Committee, and is of three distinct lands : 

(1) Complete reports of each series of experiments. 

(2) Pamphlets of iirstruction to farmers and agricultural schools. 

(3) What are termed “Dissertations” of a highly technical 
nature, which are not reprinted. 

^\^lile the State experimental stations deal mainly with ques- 
tions of general application, local problems, applicable to the dis- 
trict, are taken in hand by the lesser agricultural associations 
(about 100 in number) scattered throughout the country. 

Agricaltnral Education. — ^The ordinary education of the city 
boy or girl is conducted along similar lines to those prevailing in 
this country. In rural districts attendance at school is com- 
pulsory up to thirteen years of age, but only three days per week 
instead of five. If further education is desired by one making a 
speciality of agriculture, there are the “Agricultural and.Dairj' 
Schools.'^’ These are scattered throughout the country, number- 
ing about twenty, and the oldest and largest is the one at Odense. 
An average numter of students at one of these institutions might 
run about 100, making an aggregate of 2000 students in all. 

The course extends ei^t months — i.e. from November to 
April — followed up by another three months devoted to applied 
agriculture. The course is entirely theoretical, even in the 
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dairy branch, presuming as it does — (a) a previous four years’ 
practical experience of fanning or in a creamery and (6) a fair 
general education. Subjects treated are Chemistry, Phj^ics, 
Botany, Anatomy, Plant and Animal Husbandry, Physiology. 

Attached to the school are grounds extending to loo acres and 
managed as an ordinary farm. 

The fees are loo kr. per month, including board, lodging and 
instruction. Scholarships may be gained to the value of one half 
the fees and eligible only to those with limited means. This and 
similar institutions receive a State subsidy of 2500 kr. per annum. 
The State does not interfere in the management or attempt con- 
trol, leaving the framing of curriculum, etc., entirely in the hands 
of the responsible council mentioned. 

At the conclusion ot the course most of the students return to 
their homes, but several always elect to go forward to the College 
at Copenhagen to gain greater proficiency in their calling in life. 
In age the students vary from eighteen to thirty years, students 
of less than eighteen years of age being discouraged. Evidence 
of sufficient general education is obtained by means of a test 
examination at the beginning of the course. 

In somewhat similar institutions — carried on on a smaller scale 
in smallholders’ schools, likewise subsidised by the State, but 
initially built and supported by the smallholders’ societies — a 
short course of 7 to 12 days has been instituted for the special 
benefit of farmers and their wives whose scholastic attainments 
are meagre. A simple curriculum is drawn up for their course of 
study, but the basic idea is really the promotion of social inter- 
course and good-fellowship. These short courses are remarkably 
popular and well attended, affording as they do a triple benefit 
—namely, educational improvement, opportunities for exchange of 
ideas, and relaxation from the monotony of a somewhat laborious 
life. 

Conclusion. — While I should not wish in any way to belittle 
the remarkably high state of development which Danish agriculture 
has attained in many of its branches, and which is directly attri- 
butable to the indefatigable industry and spirit of co-operation 
unequalled perhaps in any other country, I think Denmark is verj’ 
fortunate in (i) her geographical position gi^dng a ready market 
for all her surplus produce ; (2) the uniform type of soil so amenable 
to cultivation ; and (3) a type of dairy cow admirably suited for 
its pu^ose. 

With the exception of the waste peaty and sandy heath land 
in the neighbourhood of Heming, so far as our tour brought the 
country under our observation, Denmark has remarkably little 
land which cannot profitably be brought under the plough : most 
of the soil varies from a sandy to a good heavy loam. It may be 
that the winters are severe, but the ability of the Danish farmer to^ 
raise forage crops so successfully speaks well of the climate and the 
kindly nature of a soil which seems capable of producing crops of 
widely differing habit, from rye to wheat, potatoes to mangolds, 
beans to lucerne, with almost equal success. Yet it is the human 
factor which counts most, and the Danish farmer took a shrewd 
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step when he abandoned meat production for com production 
combined with dairying, which transition has met with such 
signal success. 

In one matter especially the Danes differ greatly from us — 
namely, in their apparent indifference to the utilisation of sheep. 
One might have thought as economical a way as any of utilis- 
ing the heather-clad areas of the Heming district would have been 
by the breeding and rearii^ thereon of sheep, but this does not 
seem to appeal to the Danish farmer. So far as we could see, the 
sheep is a negligible factor (apart from Iceland), and throughout 
the tour we did not see above a score of sheep — outside the two 
agricultural shows visited on 8th and 17th July. 

An instance in which the Danish farmer scores very consider- 
ably is the care and thought he gives to the management of his 
farmyard manure. I thinJc I am justified in saying he gets about 
25 per cent, more out of it than is common in this countrj'. 

But the great outstanding feature dominating Danish agri- 
culture is the spirit of co-operation permeating its entire structure 
and giving rise to numerous societies, each entrusted with its 
own particular business, whether it be the breeding of live stock, 
the purchase of seeds, manures or feeding-stuffs, the exporting of 
dairy produce, milk recording or raral credit. All such societies are 
working for the same end — the advancement of their agricultural 
interests and the improvement of the peasants’ social and financial 
status. 

Finally there may be mentioned the co-operation between 
science and practice, the keenness of the farmer to glean any know- 
ledge bearing upon his business. It was most observable at the 
agricultural shows — the interest which all took in visiting the 
stalls exhibiting specimens of grasses, clovers, cereals, roots, dis- 
ease specimens, etc., poring over any literature thereon, and follow- 
ing with close attention dissertations upon these matters by the 
demonstrators in attendance. Moreover, what the Danish farmer 
hears in the lecture-room he is not afraid to put to the proof in the 
field. 


In the Journal for January of this year an accoimt was given 
of the provisions of the Agriculture’Act, 1920, which was intended 

The Com Production ^ the expression of a pe^anent 

* * .n policy for agnculture, subject to withdrawal 
Acts (.Bepeai; Act. Production Acts were 

concerned) by Order in Council, to take effect four years 
after its promulgation. On 19th August last, however. Royal 
Assent was given to the Com Production Acts (Repeal) Act, 
by which the Corn Production Act, 1917, and Part 1. of the 
A^culture Act (together known as the Com Production Acts, 
1917 and 1920) were repealed as from ist October. Its effect is 
to do away with minimum prices for wheat and oats (except as 
regards the present year), compulsory minimum wages, and the 
measure of control over agricultural operations that was provided 
in the repealed Acts (except as regards injurious wee^). On 
the other hand. Part II. of the Agriculture Act, which amended 
the Agricultural Holdings Acts, remains almost unchanged. The 
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new Act fvirther jffovides a substantial fund for promoting 
agricultural development. 

Section i of the new Act repeals the Com Production Acts as 
from 1st October, with certain provisoes, the first of which is that 
payments shall be made in respect of wheat and oats of the year 

1921. Instead, however, of the elaborate procedure laid down 
in the Corn Production Acts for determining the amounts payable, 
it is provided in Section 2 of the Act that these amounts shall be 

per acre for wheat and £4 per acre for oats, payable on ist January 

1922. The provisions regarding negligent cultivation, etc., 
remain in force. The estimated sum required is in England and 
Wales -5^15,000,000, and in Scotland ;^4,400,000. 

The first proviso also reserves certain powers exercised by the 
Board of Agriculture for Scotland or by local authorities regarding 
the occupation of land under the Defence of the Realm Regumtions. 

The second proviso relates only to England and Wales, but 
the -third provides for the continuance of the powers conferred 
upon the Board of Agriculture for Scotland by Section 4 (10) of 
the Agriculture Act regarding injurious weeds. These powers are 
set out in detail in the Schedule to the Act, which also specifies 
the weeds with regard to which the Board’s powers are exerciseable 
— viz. Spear Thistle,^ Creeping or Field Thistle, Curled Dock, 
Broad-leaved Dock and Ragwort. 

The fourth proviso applies only to Scotland, and provides for 
the continuance of the Agriculture Committees (which were con- 
stituted under the Corn Production Acts in the spring of this year) 
until by Order in Council it is directed that their powers shall be 
exercised by the Board of Agriculture for Scotland. A draft of 
any such Order must be laid before each House of Parliament for 
thirty days, and unless both Houses by resolution approve of it 
no further proceedings are to be taken. This is an exceptional 
provision, the usual form being that a proposed Order or Regula- 
tion takes effect unless an address is presented against it. 

Section 2 has been mentioned above, in connection with the 
first proviso to Section i. 

Section 3 provides that during the current financial year one 
million pounds shall be provided as “ a special fund for promoting 
agricultural development, including the establishment of scholar- 
ships and maintenance grants for the sons and daughters of 
agricultural workmen and others,” but excluding the provision 
of small holdings. Of the total amount, £850,000 is allotted to 
England and Wales and £150,000 to Scotland. 

The Central and District Agricultural Wages Committees in 
Scotland ceased to exist on 30th September, and it is proposed in 
Section 4 of the Act that they shall be succeeded by local joint 
conciliation committees representative of agriculture employers 
and workmen. The Board of Agriculture for Scotland therefore 
receive power “ to take such step® as they think best calculated 
to secure the voluntary formation and continuance of such 
committees.” As regards England and Wees, procedure is 
enacted whereby the decisions of the conciliation committees 
may become binding in law, but these provisions do not apfdy to 
Scotland. 
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Under Section zz of the Agriculture Act the District Agri- 
cultural Wages Committees had power to determine cases where 
compensation was claimed by an agricultural workman on the 
termination of his occupation of a cottage. Tbisjxwer is trans- 
ferred by Section 5 of the Repeal Act to the Sheriff Court, and the 
method of assessing the rent of the house for the pxirpose of fixing 
compensation is more precisely expressed. 

P^inally, Section 6 repeals Section 15 (i) of the Agriculture Act, 
which provided for the transfer in certain circrunstances of 
permanent improvements from Part I. of the First Schedule to the 
A^cultural Holdings (Scotland) Act, 1908, to Part II. of that 
Schedule. This and the preceding Section are the only ones 
affecting Part II. of the Agriculture Act. 

It may be mentioned in conclusion that besides losing such 
control over cultivation as they had under the Com Production 
Acts, the Board are deprived of the power to require returns of 
crops and stock. The Annual Agricmtural Returns, which were 
made compulsory in 1917 by a special Order, and in 1918 and 
subsequent years by the Com Production Act, 1917, will thus 
revert in 1922 to their voluntary status. 


On behalf of the women’s representatives who are contributing 
papers to the first World’s Poultry Congress at the Hague, members 

_ _ of Women’s Rural Institutes have been collect- 

ECK aecoroin*. • information on what women are doing 
for the poultry industry. As a result of this some interesting and 
instmcuve information has been received by the Board which it 
has been thought well to publish in the present article. Informa- 
tion has also been received from other sources and includes the 
article by Miss Gibb on her poultry balance sheet, which was 
published in the last issue of the Journal. 

These egg records are part of a scheme recommended to indi- 
vidual Institutes for the holding of competitions in poultiy-keep- 
ing, the records to be considered by the judges in conjunction 
with the results of an inspection of the poultry yards. The fact 
that thirty Institutes have been able to send in the daily records of 
eggs laid by ninety-three flocks of hens from ist November 1920 
to 31st April 1921 inclusive reflects credit on the keenness and 
ability of the Institute members, and is evidence of the value of the 
movement in developing interest in such important rural subjects 
as poultry management. In most cases only two or three members 
of an Institute sent in records, but Connel, Corrie and Hutton, 
Cairnryan, Kilmallie and Pitlochry Institutes sent in the records 
of from six to foiateen members per Institute. Tarbolton Insti- 
tute sent in egg records from individual birds from one of its 
members. Of all record-keeping that of individual birds is the 
most valuable. Dunbar Institute sent in five record sheets from 
one member who kept separate records of five pns of birds (see 
below). This is valuable as it enables companson to be made of 
the records of birds of different breeds and different ages kept 
under similar conditions. Next in importance is a comparison of 

' Detailed figures from the records sent in are obtainable on application to 
the Secretary, Board of Agriculture for Scotland. 
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pens of different breeders in the same district such as can be made 
where Institutes have sent in records from several members; 
and, lastly, it is interesting to study the records from different 
districts as represented by the different Institutes. 

Comparing the records of pens kept under similar conditions on 
the same farm, the results may be tabulated as follows : — 


No. of Birds 
in Pen. 

Breed. 

Date of 
Hatching. 

^Winter 
Average 
{>er Bird. 

1 

*Six 1 

Months* 

Average ' Rem«ks. 

per Bird. 

1 - - 

13 

White 

April, May, 

38 

95 1 Many of the birds 


Wyandottes 

June, 1920 


were broody in 

1 March and April. 

15 

White 

April and 

35 

83 1 Pullets began to 


Leghorns 

May, 1920 


1 lay on 1 2th Nov. 

1 

14 

Rhode 

4 19*9 1 

36 

72 j Some of the birds 


Island Reds 

White 

10 in 1920 1 

were broody in 
! March and April. 


27 

1919 

It 

49 ' Hens began to lay 

I 

Leghorns ' 



1 on 3rd Nov. 

19 

White 1 

t6 in 1919 1 

25 

1 


1 

Wyandottes ' 

3 in 1918 1 

1 

I 

: ^ 


' The winter average pei bird is the average number of eggs laid per bird 
from 1st November to 31st January inclusive. 

“ The six months’ average is taken from the flock record for the six months 
from I St November to 30th April inclusive. 

With reference to the above table it is interesting to note — 

(i) That the larger number of eggs were laid by the Wyandottes. 

{2) That the pullets of either breed laid better than the hens. 

(3) That at this farm second-year Wyandottes laid much 
better in winter than second-year Leghorns. 

(4) That though many of the Wyandottes were late hatched 
the winter records are good. It W'ould be interesting to prove 
whether this is due entirely to a quickly maturing strain of birds 
or if the result has been influenced by feeding, artificial light or 
climatic and soil conditions, as birds of the same breed and 
hatched at the same time have not done so well in some of the 
other returns. 

Comparison of the Best Records from Different Counties. 

Aberdeenshire. — One record sheet was sent in from a member 
who has a flock of 100 birds, which include White Wyandottes, 
Light Sussex, Rhode Island Reds and crosses of these breeds with 
the Indian Game. The age of the birds is not given and the 
number of birds in the pen was much reduced before April. The 
winter months show an average of 12 eggs per bird, and the full 
six months 43 eggs per bird. 

Argyllshire . — Eighteen record sheets were sent in, this being 
the highest number from any county. The best record for the 
county was from a flock of 17 White Leghorns which were hatched 
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The Heaviest Yield of Wheat 
=— on Record = 

90 BUSHELS ^hk 


GROWN BY 


Mr. JOHN EWING, Clashmahen Farm, STRANRAER. 


V auii:ty: 
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Three of our Uttesl; TestunonieR (Pkase non c 

the Giadei >ou supplied to s has been of ^ 1 

Untold Value. and IS well dcstnine of the highest j 

pruse-*-(^iRned) J P Jiie Pridd) Hill harm \VeIlik. ^ 1 

The Molastine Company Ltd .Twyford Berks , / I 

j-ui 2Jrd 11*21 —“Your Giader will pio\t o bt a 1 

xTluahlc machine to any fiiiiier whahtr he grows ISSF 1 

^ acte or 100 acres of potatoes Cleans and Grades the i 

three sues quitkly, without any energy on the pait of ^ 
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P L Stanlrv, Molasstne Model Poultry barm \ 1 SEED ft 

Mr WUUua Uliw WaU*M, Uch HIU, Elrla f | f| SHK 

tuly 2&th. 1920—“ Ibe Potato (>r idtr 1 ordered from 2 ! jB^ 

you arrived all safe 1 am very veil pleased with it as *^4 / % 
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ind ID my opinion is quite suit ible foi tiihei small or \ " r ; 

large Potato Grovtr# ' 
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CUNNINGHAM’S FOODS 

— l^OR - 

CATTLE and SHEEP. 


Messrs J. & J. CUNNINGHAM are the largest 
Manufacturers in Scotland of 

FATTENING CAKE CUBES, DAIRY CAKE 
CUBES, CALF MEAL, PIG MEAL, etc., etc. 

SEED CRUSHERS, OIL REFINERS, 

AND THE LARGEST IMPORTERS OF 
FEEDING STUFFS IN SCOTLAND. 

CUNNINGHAM’S SPECIAL FERTILISERS 
for every Kind of Crop. 

All Particulars as to Prices, Analysis, etc., 
will be gladly given. 


J. & J. CUNNINGHAM, Limited, 

I'l' HliltNAUI) Htrkkt. I^KITII. 










EGO RECOROIKG. 


ig*i] ' 

on 26 t 3 i May 1920 and started to lay on 4th November. The winter 
average was 29 and the six months’ averse 87 eg^s per bird. 
Four of the hens were sitting on 12th April. Broomness in Leg^ 
horns has been particularly noticeable tins spring, and it is im- 
pKKTtant to mark and exclude from the breeding pen Leghorns which 
have become broody, as broodiness, though not characteristic of 
the breed, is an inheritable factor. 

Ayrshire . — ^The best returns both for the six months and for the 
Winter average were shown by the only record sent in from this 
coimty. Twenty White Wyandottes and 20 White Leghorns, the 
ages of which are not given, laid an average per bird of 46 eggs in 
the winter and 113 for the six months. This member sent in the 
individual records of several of her Wyandottes. 

Banffshire . — ^Two flock records were sent in, one for a pen of 
26 Leghorns hatched in April, May and Jtme 1920, which laid an 
average per bird of 36 eggs in tha winter months and 99 for the 
six months. 

Another member sent in the monthly totals of a flock of 140 
birds for a whole year, the record showing a yearly average of 122 
eggs per bird. 

Berwickshire . — ^Two records were received from Institute 
members in this county. One referred to a pen of 15 White Leg- 
horns which laid an average of 27 eggs for the winter months and 
88 eggs for the six months. No eggs were recorded in November 
and tihe number of the birds in the flock varied from ii to 17. 

Caithness . — Records were sent in from four members, the best 
being from a flock of 45 White and Brown Leghorns which laid an 
average of 15 eggs per bird in the winter and 56 in the six months. 

Dumfriesshire . — Ten members from this county sent in record 
sheets. The best record was from a flock of 15 White Leghorns 
and crosses which gave a winter average of 26 eggs per bird and 
a six months’ average of 87. No eggs were recorded until 24th 
November. 

East Lothian . — One member sent in five record sheets, the 
best being from a pen of 31 April and May hatched White Wyan- 
dotte pullets which gave a winter average of 38 eggs per bird and a 
six months’ average of 96 eggs. 

Fifeshire . — ^Ten records were submitted. A flock of 16 White 
Leghorns hatched in April headed the list with a winter average 
of 36 and a six months’ average of 95 eggs per bird. 

Forfarshire . — One record sheet was sent in from this cormty. 
• It shows that a flock of 175 birds of White Leghorns, White Wyan- 
dottes, Buff Orpingtons, Rhode Island Reds, Anconas and other 
breeds, of which haH were pullets and half hens, laid an average of 
25 eggs per bird in winter and 78 eggs in the six months. A number 
of t& hens were used for hatching purposes. 

Inverness-shire . — ^Members in this county sent in nine record 
sheets, the best coming from a member who keeps 10 cross-bred 
hens and 2 to 6 cross-bred ducks. The winter average for the 10 
hens was 26 eggs per bird and the average for the six months, ist 
Novembfer to 30th April inclusive, for the hens and dude was 
67 eggs per bird. No duck eggs are recorded before 1st March. 

Kinross-shire . — Of the two records sent in from this county the 
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honours go to a pen d 30 Wyandot^ crossed with hagiblMa» And 
hatched at the cm of April z^o, ^idikh laid an average of 35 ea|[s 
per Idrd in the winter months and 69 fm* the six months, toe 
pullets are reported to have started to lay in Septemtter. 

Lanarkshire . — Six records were sent in> the oest of whi< 4 i was 
that of a pen of 120 birds, 80 of which were White Wyandott<» 
and 40 White Leghorns ; they laid an average of 33 eggs per bird 
in the winter months and 102 for the six months. 

Observations on the Results shown by the Records. 

One member who evidently traps nests gives the lughest indi- 
vidual records in her flock of 40 birds. The best is that of a 
White Wyandotte which laid 149 eggs in 169 days — i.e. less than 
six months. The poorest individual record is not given, but we 
may fairly compare the highest individual record with the lowest 
flock records as shown by the returns from all districts. One flock 
of 20 White Leghorns shows an average of 28 eggs for the six 
months, but no eggs were recorded for November, December^ and 
January. Of the flocks that were known to be laying in the winter 
months the lowest record is an average of 3 eggs per bird for the 
Munter months, no eggs being recorded from I9tn November to 
loth December, and an average of 35 eggs for the six months from 
a flock of 26 hens. 

Estimating the value of eggs for the three winter months at 
4s. per dozen, and for the three spring months at 2s. per dozen, 
the best flock shows an average return per bird of 

15s. 4d. for winter eggs 
IIS. 2d. for spnng eggs 

6s. 6d. for total eggs for six months. 

The poorest flock shows an average return per bird of 
os. od. for winter eggs 
4s. 8d. for spring eggs 

4s 8d. for total eggs for six months. 

But a flock record, showing as it does the average of the eggs 
laid by the whole pen, does not reveal the deepest poverty of the 
poor-laying hens. It must also be taken into consideration tlmt 
the institute members who have kept records ate naturally those 
who are most interested in their poultry yards, and it may there- 
fore be presumed that there are many hens in Scotland and even 
owned by Institute members which lay so few eggs in winter that 
they must be a source of considerable loss to thear owners. On 
the other hand, it is only fair to add that it is known t^t mai^ 
expert women poultry-keepers have not contributed to these 
returns. 

Finally, thes^ records prove the need for, and the possibility of, 
improving winter egg pi^uction in the average poultry flocks, 
particularly as it has been observed that the flocks winch do widl 
in the winter months, whether of sitting or non-sitting breeds, akpo 
put up high records for the whole year; so wlnle congratiflatiiig 
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Iwititiili) |iieiaibaci» m tl)e excdlent recor<^ ^rk liai.beeti 
«dUiev!edi. it k hi0f6d tt»t many will so imi^ove their stodai and 
maiiaeimaent that the reccmis kept next winter will be equally 
wortlqr of cai»gratulatiQ&. 


UsTiL quite recently a good deal of doubt existed in the minds of 
some to the cau^ identity or otherwise of the various ‘mani- 

* - festations of this disease. In works upon the 

diseases of poultry Epithdioma cofdagiota 
m rtmiar. given a separate chapter altogether 

from Avian diphtheria. Other names by which the disease is 
known are chicten-pox, canker and catarrh. Experimental workers 
knew, however, that by placing healthy fowls amongst the affected 
one sometimes reproduced the canker iype of the disease and 
sometimes the diphtheritic throat type, and now, since the discovery 
that each condition is caused by a similar kind of virus, doubts 
have been swept away. 

It must be remembered that all conditions termed roup by 
poultrynten are not this contagious disease. Some of these are 
certainly only simple colds to b^m with, but with bad after 
results in the shape of complications in the cavities of the head. 

Symptom ^. — ^iTus contagious disease manifests itself in two 
forms : (i) on the skin of the bird’s head, and (2) on the mem- 
brane lining the mouth, throat and nostrils. The two forms may 
appear at the same time on one bird. 

The common form in this country is the occurrence of warty 
growths on the parts of the head devoid of feathers. A number 
of small growths may coalesce to form large masses. They occur 
on the comb, wattles, angles of the mouth and the eyelids. When 
fully formed the scab comes off and leaves a white pitted area like 
a pock-mark. Under the microscope these wart-like growths are 
seen to be due to a great multiplication of the epithelial cells of 
the skin, and the general structure of the growth is after the style 
of the tumour known as an epithelioma ; hence the name Con- 
tagious epthelioma. 

The appearance of these lesions on the head is accompanied by 
other complicating lesions. There may be a dischmge from the 
eyes which dries and glues the lids together, the retained discharge 
causing damage to, or the total loss of, the e}^. Similarly there 
may be <&charge from the nose and accumiidation of the discharge 
in the cavities of the head. These accTsnmlations lead to distort- 


ing sweffiags of the head, from which comes the name sometimes 
^ven <A " head.” 

The other form, probably as camaam, though less noticeable 
from the situation of the lesions, is that in which a difhtheritic 
type of false mendnane forms over the lining membrane of the 
mmtth, tldoat and twck of the nostrils. This fal^ membrane 
may form very quidkfy over the top end erf the windpipe and cause 
death very stumenly by obstructing the passage « air. It is 


* Paper read by Pnrfbssor S. H. Caiser, F.R.C.V.S., Prindpal of the 
Glaagow Veteriimy CoUese, at the 6th Aimual Poultry Conference of the 
Harper Adams Agnculturu CoUege, Angust 1981. 
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called & false membrane, because it is not a membrane in tbe sense 
in which the term is used of the membranes of the body. It con- 
sists merely of coagulated exudate from the true lining membrane 
of those parts. Such false membranes are spoken of as cUphth^tic 
membranes, from the resemblance to false membranes in the 
human throat in diphtheria cases. The actual causes, however,, 
of the human and fowl diseases are quite distinct. 

Afccompanying these external and internal lesions in the fowl 
there is severe systemic disturbance, as denoted by the rise in 
ffemperature, the dull, huddled-up, ruffled appearance of the bird, 
which also is quite indifferent to persons or surroundings, and may 
move only when pushed. 

The ddsease may be very acute, killing the bird before any 
symptoms have been noticed, or the bird may last several days 
and then die. Chronic cases last several weeks and may recover. 
Mild cases with slight lesions occur and then recover, and if these 
lesions are in the mouth the owner may not know that the fowl 
has passed through an attack. 

Mortality seems to depend upon conditions in the flock which 
becomes infected. Sometimes as many as three-fourths of the 
flock become visibly affected and half of these may die. Autumn 
and winter see the disease at its worst. 

Causation . — ^The cause of the disease has been shown to be 
what is termed a “ filterable virus.” The meaning of this term is 
that the virus, whatever it may be, is so small that it will pass 
under pressure through the pores of a filter candle made of un- 
glazed porcelain. Bacteria are too large for the pores of such a 
filter and are not to be found in the filtrate, so that a filterable 
virus is smaller than bacteria which can be seen by the micro- 
scope. The filterable viruses, speaking generally, cannot be seen 
by the microscope. 

Filterable viruses of different diseases vary in size, as can be 
shown by some passing through a filter of fine porosity, whereas 
others will pass only one of coarse porosity. Those of the latter 
type are probably only just beyond the range of present-day 
microscopes, and it is possible, in the case of Avian Diphtheria, 
that certain bodies known as “ cell inclusions ” may be the actual 
causal agent. A great deal has still to be found out about the filter- 
able viruses. All that can be said now about the virus of Avian 
Diphtheria is that it is a comparatively large filterable virus. 

Spread of Infection . — ^The commonest way by which the dis- 
ease is spread is by newly purchased fowls canying the disease to 
their new quarters. Where no intercommunication between dis- 
eased and healthy premises can be traced, it is probable that the 
outbreak is attributable to the visits of infected pigeons or other 
free-flying birds. 

Once the disease has gained access it readily spreads from fowl to 
fowl by cohabitation. Probably the habit which the headthy have 
of pecking the heads of the sick most readily conveys the disease. 

Experimentally the disease can be conveyed by ^most' any 
manner of inoculation, and by the inoculation of almost any 
portion of an infected fowl, for the virus seems to be present in sul 
parts of the body and its fluids. 

444 



STOCKS OP BEES DSf SCOTLAND- 


Tr^atmetit . — ^Prevention of infection xndth this disease is 
-certaidy better tiljan its cure. All newly purchased fowls should 
be regarded with suspicion and placed in two weeks’ quarantine to 
see if they remain healthy dunng that period, after which they 
may be placed with the healthy. It must be remembered that 
some fowls which have passed tnrough a mild attack may act as 
" carriers ” of infection and show no S5anptom. It follows that 
they will develop none during the period of quarantine. There- 
fore the owner would be wise, whenever he puts newly purchased 
fowls in quarantine, to place one or two of Ws susceptible fowls in 
contact with the new arrivals, in order to bring out the infection 
in the susceptible birds. 

The value of curative treatment, once the disease has broken 
out, is questionable. No doubt many sick birds can be assisted 
to recover by careful treatment of the lesions, but the owner has 
to decide for himself whether this procedure is a profitable one. 
Every sick bird is a possible source of danger to healthy birds. It 
should be remembered that the virus of the disease can increase in 
amount only in the body of the fowl or other birds, as pigeons, 
geese, ducks, turkeys, wild birds, etc., and that to keep affected 
birds alive is to keep going a factory for the production of virus. 
On the whole it should be looked upon as inadvisable to treat 
birds suffering from this disease for that reason alone, but also 
because of the great ease with which the virus can be conveyed 
indirectly from the birds in hospital to those in the healthy runs. 

The infected should be destroyed and burned or buried deeply. 
The healthy should be inoculated to prevent infection. The 
houses should be efficiently disinfected. Disinfection of the houses 
maj' be done with 5 per cent, caibolic acid or other disinfectant 
of proportionate strength, and it must be done thoroughl}'. If 
possible the soil should be ploughed up, and in any case it must be 
limed with unslaked lime. 

Preventive inoculation has been practised to a considerable 
extent by some American workers, but it does not seem to have 
been taken up in this country. Recently in Glasgow I prepared 
some vaccine from material supplied from America, and 1000 
doses were used in Yorkshire for trial. The vaccine consists of 
finely powdered scabs, from affected fowls, in suspension in normal 
salt solution. The virus in this suspension is dead, having been 
destroyed by heatii^ for an hour at 55® C. The dose is i c.c., in- 
jected under the skin on the inside of the leg on two occasions at a 
week’s interval. The object of vaccinating is to cause a reaction 
in the fowl’s body and set up immunity against natural infection. 
It certainly seems worthy of trial in Britain. 


The following notes on the recent census of beekeepers and stocks 
of bees in Scotland have been supplied by the Rev. John Beveridge, 

Stock, of Bms in Honorary Secretary of the 

^^^otlMdT Scottish Beekeepers’ Assoaation : — 

During the war the beekeepers of the 
land suffered great losses from two causes — an epidemic disease 
among the bees and, following poor seasons, the lack of food to 
carry the surviving bees through the winter. The natural source 
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from wluch bees dnive thdr stores is the nectar front ^ I^OMlhats 
of plants, buttes and trees. £f the weather is favotsniM^ ddr*' 
ing the summer and autumn months the bees can lav up ample 
stores of honey for themselves and a good surplus for me 
keeper. The average number of bees in a hive is about 30,000. 
At the height of suimner the number may rise to 60,000 or mme ; 
at Christmas it may fall to 15,000 or less. For the six summer 
months the bees consume on an average about i lb. of honey 
per day, and at the end of summer, when breeding slackens cdl, fhe 
bees must have in store at least 30 lbs. of fo^ to carry them 
through the winter. That is not a big ration, i lb. of food per 
1000 bees for the six months when nectar is not to be obtained. 
But if the season is a poor one, or if the stocks of bees have been in- 
duced to swarm too much in the summer, the amount of honey in 
the hive may not be an3^hi]^ like 30 lbs. In that case the bees 
may have difficulty in surviving the winter. The only suitable 
food for bees, apart from honey, is pure cane sugar. And so long 
as that was available during the war beekeepers did their best to 
keep their bees well supplied with food. 

When, however, the Food Controller rationed the su^ar for 
the country it was impossible for most beekeepers to provide the 
necessary stores for the bees. Uigent appeals were made to the 
Government to supply bee sugar on any conditions whatever, but 
nothing was done the first winter. Omy when honey was in de- 
mand for the army, and when reports from all parts of the country 
were received telling of the great mortality of bee stocks due to 
starvation, were arrangements made whereby beekeepers could 
obtain sugar to feed their bees. Had it been possible to tell how 
many beekeepers were in the country and how many hives there 
were, the probability is that immediate attention would have been 
made to the appeals The Scottish Beekeepers’ Association there- 
fore resolved to prepare a Register of Beekeepers and Hives. They 
received valuable encouragement from the ScottishBoard of Agricul- 
ture, which promised, inter alia, a financial grant for the census. 

The Scottish Beekeepers’ Association has now branches or 
associates in every Scottish county. But in only, half of these 
counties are there yet associations responsible for the organising 
of the whole area Consequently the R^istrar who was appointed 
had to find helpers in the counties or districts where no brandies 
existed, and generally she received very ready and willing 
assistance For instance, the Registrar was put in touch with 
all the District Food Controllers, and in nearly every case these 
provided lists of the beekeepers who had applied, in their respective 
areas, for a sugar ration for their bees. Beeke^rs applied for 
rations only for the stocks that ivere short of food, and conse- 
quently the list wras known to be incomplete. Then the secretaries 
of evCTy coun^ and district association were asked to supply 
authdnucatsed lists of the beekeepers in their area, with the number 
of stocks they possessed, differentiating between those in i^me 
hm^s and those in straw skeps. In many cases this was most 
uaMuUy done, and in these areas the results must be considered 
iia satisfacto^ as is possible in connection with beekeeping where 
the number 01 stocks, by swarming and otherwise, fluctuates greatly 
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iMMik tBp$on to iawwd. Hiaft associate members were invited to 
stBpmiiifaiinwtion let tiieir Own distit^ 
tliieala<i(t£daidsiaeia^^ Xnsevezal districts teachers 

s»d caiheitSi, mi whom the Association luui TO dahn, veere in^ 
hd^aiidiKQdieradvmyva^ AU these sappleoieated 

the Jij^ mMdfed by the Food Controllers. But there are some dis- 
tricts from which au the returns have not yet been received. 

lists more ot less cQm|d^e have come from every county and 
Sbme of these have been revised so carefully that it is now posrible 
to issue a provisional report, gmng a summary of the returns up 
to the ^xst March X92X. But in perusing the abstract below all 
due wdl^t must be given to the deficiencies already mentioned. 
Except m the cases specified in the next paragraph, it is believed 
that, estimating conservatively, at least 30 per cent, can safely be 
add^ to the number of beekeepers and hives. 


Number of Beekeepers and Hives in Scotland, as 
REPORTED UP TO 3OTH MaRCH I92I. 






l Beekeeper per 








1 Hive 

COUNTV. 


Beekeepers. 

Hives. 

Square 

No. of In. 

per Acres. 





Miles. 

habitants. 


t Aberdeen ... 


2647 

9,380 

75 

I17 

*34 

tArgyl! 


297 

997 

10* 

250 

1,990 

tAyr 


404 

1,580 

27 

628 

458 

Banff 


130 

420 

5' 

470 

965 

Berwick 


132 

365 

3*5 

242 

800 

Bute 


125 

500 

*7 

144 

280 

t Caithness ... 


225 j 

650 

3* 

*55 

67S 

tClackmannan 


42 

60 

*3 

636 

583 

Dumbarton 


*50 

92s 

1*66 

800 

170 

Dumfries ... 


222 

704 

4-8 

327 

974 

Edinburgh ... 


81 

276 

4*4 

6,049 

844 

Fife 


236 1 

752 

2'1 

928 

43* 

Forfar 


217 

495 

4‘ 

1,336 

1,118 

Haddington 


6 1 

*5 

44‘ 

6»666 

11,400 

Inverness ... 


488 

2,460 

8* 

184 

*,095 

Kincardine ... 


277 

*,045 

**37 

112 

233 

Kinross 


41 1 

167 

2* 

170 

3*7 

t Kirkcudbright 


293 

860 

3* 

*35 

668 

Lanark 


1 220 1 

1,030 

4* 

6,300 

546 

Linlithgow ... 


1 26 1 

110 

4*6 

2,154 

700 

Moray 

... 1 

254 1 

900 

1-9 

50 

338 

Naim 

... . 

140 

462 * 

n 

100 

225 

Orkney 

I 


129 1 

lo- 

^833 

185 

Shetland 


I ' 


ss** 

28,000 

353,000 j 

fPeeblea 

1 

86 

264 

4* 

174 

845 1 

fPerth 

1 

... 

556 

*,7*0 

4*4 

221 

‘ 935 

Renfrew 


*47 

372 

1*6 

*,823 

4** 

Ross 


296 

1 

10-5 

360 

*,73<^ 

Roxburgh ... 


130 

302 

5’S 

4l(, 

1,205 

Selkirk 

... ) 

8 

38 

33‘5 

3,125 

900 

Stirling 


165 

$20 

r? 

864 

$55 

Suthenaod ... 


130 

375 

i 6’9 

183 

3»46* 

Wigtown ... 

... 

327 

593 

n 

US 

1 525 

1 



8415 

27,650 

1 

656 

708 
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From each of the counties of Haddington and SdSkhdt ocdy one 
list has been returned, and doubtless the explanatkm^vrill be wmA 
when the next revision is being made. Meantime we may be con- 
fident that the final inures will be very near the average for the 
rest of the country — ^viz. Haddington 66 beekeepers with 243 hives, 
and Sdldrk 28 with 243. The number, then, will be practically 
8500 beekeepers with 28,070 hives in Scotl^d. The counties 
marked with f have had the lists so carefully revised that they 
may be assumed to be as accurate as can reasonably be expected. 

But what are we to say of Shetland, with a single beekeeper 
and a solitary hive ? Careful inquiries were made and not a single 
stock of domestic bees could be heard of in the islands, and no wild 
honey bees had been observed either. In 1920 the North of Scot- 
land College of Agriculture came to the conclusion that in Shetland 
bees might profitably be kept for the pollenising of the blossoms of 

f )lants, and also for the production of honey. In the old Shet- 
andic Sagas honey is referred to in such a way that we must 
assume that bees did in Shetland produce the honey from which 
the local mead was made ; and if honey was produced then, why 
not now ? Moreover, it is becoming more and more difficult to 
obtain a pure strain of our native black bee, and it was resolved 
to send a stock of black bees there for experimental purposes. If 
it survives and gives a satisfactory return, then other black bees 
can be placed there, and in due time it may be possible to obtain 
pure, vigorous queens for requeening stocks in any part of the 
country. So a teacher from Shetland who was attending the 
Summer Beekeeping Course at the Aberdeen College was ap- 
proached by the authorities and undertook the charge of the 
experimental stock. And in August 1920 the first hive containii^ 
bees in modem times was established at Geosetter Bigton in 
Shetland, and beekeepers all over the country are looking forward 
with interest to the report of that beekeeping experiment from 
Ultima Thule at the close of this season. 

The number of stocks of bees that may be profitably kept with- 
in a definite area has never been established ; indeed no reliable 
figure can be given. What is profit ? The man who wants to 
make a living from bees requires and gets a much larger return 
from each of his stocks than does the one who leaves the bees to 
fend for themselves. But the average beekeeper should obtain, 
on an average of three years, an armu^ return of at least 25 lbs. of 
honey. That probably represents 100 per cent, on his capital out- 
lay, not counting anything for his time and work. The expert 
wants an average of 50 lbs. or more. 

The really effective range of bees from their hive is only one 
mile, although bees do bring in nectar from a two-mile radius, and 
they have been known to fly five miles out. Taking the two-mUe 
radius, it has been supposed that 50 stocks would not be too 
many for any except the least-fertile ffistricts of the land, and that 
200 in a good year in a good district would find ample food for 
themselves and an adequate return for the owner. But one of 
the most extensive beekeepers in Scotland, who has upwards of 
ii^oo atodks in his home apiary, within ten miles of Glasgow, main- 
taSpl* that even 500 stocks are not too many for a good district 
in nfood 3rear. 
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_ The f»ea ixtduded in a two-mile radius is about 13 square 
miks. For 50 stocks, that gives 4 to the square mile, or i stock 
•to 160 acres. The only Scottish county, according to our Register, 
tinat rea ches is Alierdeenshire, wi^ i stock to each 134 acres, 
l^aadbartaosime, with 1 in 170, and Orkney, •with i in 185, 
•come compaaatively near. If these counties are only reasonably 
stocked, what a tremendous lot of land remains to be taken up in 
most of the other counties. 

The average number of stocks of bees kept by Scottish bee- 
keep^ is 3-3, or less than the number that cordd be kept profit- 
ably in the very poorest district on a one-square-mile area. Wher- 
ever a square mile of country has no bees, at least i cwt. of honey, 
■worth £10 at present value, is being lost to the country. 

The proportion of beekeepers to the population of the countrj’ 
greatly vanes. Morayshire has one beekeeper to every 50 of the 
population, Naim to every 100, Kincardine to 112, Aberdeen 117, 
Kirkcudbright 135, Bute 144, Wigton 145, and Caithness 155. 
Tlusineanst^t a very large number of the inhabitants are directly 
or indirectly interested in beekeeping, and in each of these counties 
the Education Authority ought to make provision for the instruc- 
tion of the school children in the principles of practical beekeep- 
ing, and for the delivery of lectures for the benefit of those who are 
not really making the most of their bees, because of ignorance of 
the best methods of management. On the other hand, the Educa- 
tion Authorities in counties where the beekeepers are much fewer 
in number than they ought to be should provide facilities for 
letting chil^en and adults know how easy and profitable beekeep- 
ing can be in any part of the country, if only it is engaged in with 
intelligence. If at least £10 per aimrun is lost to the county for 
every square mile where there are no bees, then the coimties of 
Ayr, Argyll, Caithness, Dumfries, Kirkcudbright, Lanark, Peebles 
and Perth lose between them over £80,000, or an average of 
£10,000, because there are not suf&cient bees or beekeepers. That 
is the most moderate calculation, on the basis of the number of 
hives capable of making a profit, on the least fertile land in all the 
•country. There are those who say that the loss is five times that 
amount ; and, if this is so, Scotland is losing not less than one 
million pounds per year. 

When all the lists have been revised and the schedules have 
been closely examined, there are several other points to which 
attention might be directed. But meantime the Register which 
has been prepared psovides us for the first time with definite in- 
formation rega.rding certain phases of beekeeping which many 
have been anxious to obtain, and which ■will be vsduable to those 
who are interested in the real welfare and progress of the industry. 


The Local Government Board for Ireland have issued a report ^ 

The Pure KUk 7**1® bacteriologist. Dr 

Prablem. ^ bacteriological investiga- 

tion pf Dublin milks and the pure milk 
problem. The samples investigated were obtained in the usual 

‘ To be Obtained from H.M. Stationery Office, 33 Forth Street, Edinburgh, 
inice 3$. 7}d., post free. 
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course of deliveryin the dtyof Dublin ov«r a peciodfroiD August 2^x9 
to July 1920 and may tlibefore be taken as fairly re];>resentative 
of the milk customarily purveyed for general consumption. 

The first part of the report deals with the actual results of the 
bacteriological examination of Dublin milks as given in several 
tables. The results show that there is a genem tendency for 
the figures to be higher in the warmer months of the year than in 
the cooler, the summer average for total organisms being nearly 
seven times that of winter. Dealing with the total number of 
organisms discovered in the milks, as shown by the general resrdts, 
it is stated that 48 per cent, of the milks tested would in 
Boston, United States of America, have been pronounced unfit 
for human food, while in Rochester, New York, only 23 per cent, 
would have escaped being condemned. It was also noted in the 
course of the investigation that rail-borne milks generally disclosed 
a much higher bacterial content than the others examined, 
especially dmiirg the warm months, but considering the long 
interval that may be assumed to have elapsed between the milking 
and examination, it is not to be inferred that a markedly lower 
standard of care and cleanUness is general in country districts. 
Fifty samples were tested for the presence of tubercle bacilli and 
positive results were obtained in four instances, thus showing 
that one milk out of each twelve sold in the city contained living 
tubercle bacilli, capable of causing tuberculosis in the consumers, 
especially if these be infants or young children. 

The second part of the report gives an interesting comparison 
of the results of the present investigation with those made in other 
centres of population, and in this connection reference is made to 
the recent bacteriological investigation of Edinburgh milk by 
Cunningham and Thorpe. The comparison shows that while the 
total number of bacteria in Edinburgh and Dublin milks is about 
the same, the former contains fewer lactose fermenters and 
accordingly is probably less contaminated with manure than 
that of Dublin. The proportion of the milks of various cities 
found to contain tubercle bacilli is shown in tabular form. In 
Edinburgh the proportion, on an examination of 406 milks, was 
20 per cent.; in Dublin only 50 milks were examined and the 
proportion was 8 per cent. 

The report emphasises that, while temperature and time are 
factors in causing milk to contain large numbers of bacteria, it is- 
from cow manure, either directly or indirectly, that the majority 
of the bacteria found in milk come, and that Jhe essential require- 
ment for the production of clean milk is to prevent the access of 
cow manure to it. In this connection Dr Bigger describes an 
instructive experiment to test the effect of simple precautions on 
the purity of milk. These precautions included a thorough 
washing of the milk pails, cleaning of the udders, teats, belly and 
legs of the cow, and washing of the milker’s hands and arms. 
As compared with milk obtained by the ordinary methods, the 
samples gathered under the improved procedure showed a rediic- 
tion of the average number of total organisms to about one- 
thirtieth, while the average souring interval was extended threefold.- 
The last-mentioned result is of great importance alike in its- 
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coiom^rdal aspect and from the p<wt of view of the honse- 
hdder, and should be regarded as a set-ofi against the increased 
cost of production which more careful methods of handling may- 
entail. 

Dr Bigger discusses two methods of improving the quality of 
the public milk supply, suggested by the practice and experience 
of other countries. A system of grading has been adopted else- 
where, as the result of unofficial or of administrative action, and 
has aimed at securing a differential marketing of milk based on 
quality and supported by a guarantee of production under whole- 
some conditions. This system, it is urged, is practicable in the 
case of Dublin, and even if the price of milk were required to be 
raised, it would iiffiict no hardship, as there would be no waste 
through souring and infants would thrive better on the pure milk. 
The introduction of a compidsory bacteriological standard for 
milk, if involving liability to penalty for non-compliance, is, 
however, less capable of immediate application. At present the 
technical machinery authonsed by law for the administration of 
the enactments relating to the sale of food in this country is con- 
fined to chemical analysis and does not embrace bacteriological 
examination. While on general grounds it would seem reasonable 
that the community, in regard to pure food, might be afforded the 
protection available from the advance of scientific research, it 
will be seen that at the present the establishment of an obligatory 
bacteriological standard applying to the sale of milk is beyond 
the sphere of administrative action, but is a matter for the con- 
sideration of the legislature. 

The suggested regulations for a pure milk supply are svmimarised 
as follows : — 

(1) The herd must be free from tuberculosis, as judged by 
the tuberculin test. Annual tests must be made and reactors 
removed. 

(2) The physical condition of all cows must be satisfactory on 
six-monthly veterinary examination. 

(3) The cow sheds, milking sheds, and dairy must be suitable, 
and must be kept thoroughly clean. 

(4) The equipment must be of approved design and capable of 
proper cleaning. 

(5) The methods of milking and of dealing with the milk must 
be open to inspection and must be found satisfactory. 

(6) No mine may be more than twentj'-four hours old at the 
time it is sold. 

(7) Milk must be cooled immediately after collection and 
must not be at a higher temperature than 55® C. subsequent to 
this. 

(8) Facilities must be allowed for taking samples of milk for 
bacteriological and chemical examination. 

(9) No milk may contain more than 100.000 bacteria, capable of 

S owing at body temperature, in each cubic centimetre. Lactose 
rmenting bacilli must not be present in two tubes to each of 
which has been added ^ c.c. of milk. 
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The most noticeable feature of the Women’s Institutes’ work 
during the summer months following on the Area Study Meetings 

been the great development which is 

nn»i t.. taking place in the organisation of shows 

Rural Institutes. exhibitions in conjunction with local 

agricultural or horticultural societies. The first Institute exhibit 
of this nature was held in Fife three years ago, and Lochaber led 
the way in encouraging displays of school children’s work in con- 
i unction with the Rural Institutes. This year combined exhibitions 
are known to have been held in eleven counties. 

The objects of Women’s Rural Institutes’ Shows and Exhibi- 
tions may be briefly summarised as follows : — 

(1) To pass on any special knowledge possessed by one In- 
stitute for the benefit of others. 

(2) To encourage a high standard of excellence in — 

(a) Production — e.g. in poultry, eggs, honey, vegetables, 
fruit, etc. 

{b) In the utilisation of edible produce — e.g. butter, cheese, 
scones, oatcakes, bottled and dried meat, fruits, 
vegetables, pickles, etc. 

(c) In handiwork — e.g. needlecraft in all branches, skin- 
curing, basket-making, etc. 

(3) To provide an opportunity for obtaining advice from 
competent judges. 

(4) To encourage as many members as possible to take part, 
and so to raise the average standard of excellence. 

(5) To foster the community spirit which is so marked a 
feature of the Institute movement. 

The general standard of excellence is often increased when, in 
connection with Institute competitions, members gaining a prize 
or several prizes in succession pass into the prize-winners’ class 
and compete with one another and not against non-prize-winners. 
The show work in connection with an Institute is based on the 
exhibits and competitions held at the monthly meetings. It is 
usual to hold an exhibit of all work done locally at a date previous 
to the county show, and from this exhibits of special excellence 
are chosen to form the Institute exhibit. The fact that in judg- 
ing an inter-institute competition the proportion of members 
competing is taken into account encourages as many as possible 
to send forward specimens of their work. 

This year judges have in certain cases circulated a condensed 
report to Institutes exhibiting, with a view to giving guidance in 
regard to further effort. Papers based on the experience gained 
up to the present time and containing suggestions for Women’s 
Rural Institutes’ Shows and Competitions, and points for judging 
in the various sections, will be available shortly and may be 
obtained on application to the Board. 

The weather during June and for the first three weeks of Jtily 

. was dry generally, with some days of extreme 

Agnetuturaa » ^ . t„i,. 


^ndkions 

duri^ August the weather was very broken, 
rain being frequent and in some instances very heavy, especially 
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in the central and southern counties. The prolonged drought 
affected all crops and pasture more or less seriously; but while 
the rain came too late to be of much benefit to the cereal crops, 
it has proved of great value to the potato and root crops, and 
has tended to restore the pastures. The conditions during August 
were unfavourable for harvest operations throughout the greater 
part of Gotland, the cutting and ingathering of the cereal crops 
were delayed and damage was caused owing to exposure to the 
weather and also by sprouting. 

The wheat crop promised earlier to be satisfactory as regai'ds 
quality, but, as has already been stated, the grain was badly 
weathered in many districts during August. The cutting of wheat 
was fairly general during the latter half of August and at the end 
of the month the work was well advanced in most parts. The 
present estimates of the yield of grain are fairly satisfactory, an 
average yield, or slightly over, being expected in the great majority 
of the districts in which the crop is principally grown ; in the 
Lothians, Roxburgh and Lanark the estimated yield is given as 
about 5 per cent, below the normal. 

The cutting of barley was completed at the end of August in 
some of the north-eastern districts and was well advanced else- 
where. The estimates of yield are very variable ; in many 
districts an average yield is estimated, but in South-West Fife and 
the Lothians it is expected that the deficiency will amount to 
20 per cent., while in North-East Forfar, South-East Perth, Berwick 
and Roxburgh the estimates are given as lo per cent, below the 
normal. 

The reports on the oats crop are on the whole less favourable 
than in the case of wheat and barley and the yield is exjwcted to 
be considerably below the normal. In many cases the crop was 
stunted and in some districts the grain was badly discoloured by 
rain. Cutting was general during August, except in Orkney and 
Shetland. 

Beans are generally reported to be healthy, but the yield will 
be below the average and the straw short. In Berwick the crop 
has not podded well and in Roxburgh it is very thin and irregular. 

Potatoes were checked severely by the drought and in many 
cases the 3deld of earlies was exceptionally low. The later 
varietes, however, have benefited very much from the rain that 
has fallen since the end' of July and the crop prospects are now 
more favourable. Yields very considerably below the normal are, 
however, expected in South-East and Central Perth and the 
Lothians, while in Fife, Roxburgh, South-East Lanark, South Aj r 
and Dumfries the estimated deficiency is lo per cent. Complaints 
of disease have been received from Roxburgh, Stirling, North 
Argyll, Lewis and Orkney, while second growth among early 
varieties is reported from several districts. 

Turnips and swedes have also improved greatty since the 
be ginning of August, but many late-sown fields are thin and 
irreg^ar. The yield will be somewhat below the normal in the 
Lothians, North-East Fife and Roxburgh; in South-West Fife 
the deficiency is estimated at 30 per cent, and in Berwick at as 
much as 40 per cent. Mangolds have recently made satisfactorj’’ 
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progress and now promise to be a fair crop, especially in the south- 
western counties. 

Small fruit were a lighter crop than usual, and owing to the 
abnormal rainfall and lack of sunshine did not develop ♦satis- 
factorily. Apples are a fair crop in some cases, but plums are 
practically a failure in most parts. 

Pastures improved greatly during August and all classes of 
live stock have made satisfactory progress. Dairy cows are 
reported to be healthy, but the milk peld has fallen off in some 
districts, and in others extra feeding has been needed in order to 
maintain the supply. Sheep and lambs are generally reported 
to be thriving, but in some districts the hill lambs are not so well 
grown as at this period last year. 

The supply of regular workers is generally adequate, but skilled 
horsemen are scarce in South Ayr and Dumfries and dairy workers 
are short of requirements in Renfrew. Casual labour is also 
plentiful and in some districts is reported to be in excess of the 
demand. 


RECENT PERIODICAL LITERATURE. 

The majority of the following extracts and summaries are taken from recent 
huUetins of the Internaiiondl Institute of Agriculture. Full references 
to the bulletins, and to the original publications quoted therein, may he 
obtained on application to the Secretary, Board of Agriculture for Scotland, 
29 St Andrew Square, Edinburgh, 

Tcq^ping of Wheat liaUe to Lodfing. (i) Schribaux, (2) Bachelier, 
Comptes rendus de rAcaddmie d* Agriculture de France, -^1) M. Schnbaux 
describes a definite means not only of dealing with lodgmg, but for utilising 
the vigour of growth of wheat to increase the grain yield at the expense of 
the straw yield. 

When the wheat shows signs of bearing and measures about 30 cm. 
it IS sufficient to cut back to 15 cm — i e. to half its normal height. t^Tien 
the plant again reaches a height of 20 cm. it is advisable to cut b^k a 
second time to 15 cm. if it ^ill appears liable to lodging : this second 
treatment is hardly ever necessary. By this means the entire wheat 
crop is rendered reastant to lodging, whatever the height, and 30 and 15 
cm. are the recognised figures which it is wise to observe as nearly as 
possible. If the wheat obviously exceeded 20 cm. in height, one must 
take the risk of topping, anyhow to a small extent, the young ears, which 
are still enclosed in the sheath. 

The practice of temping, first pointed out by M. Hanicotte, farmer 
and former President <a the Syndicate of Agricultural Dbtillers in the 
North, is at the present time a generally recognised procedure on the 
best farms in the north of France. On small areas the wheat is cut with 
the scythe or sickle ; in the neighbourhood of Paris a header is employed, 
which is a kmd oi very ^ht sickle with a blade which can be lifted to at 
least 15 cm. This same implement, manufactured by Gamier, at Mormant 
(Seine-et-Mame), is also used for destroying weeds amongst the wheat. 

Topping delays ripening for some days and somewhat reduces the 
straw ^Held, but, on the other hand, the quantity and quality of the 
grain yield is improved A field thus treated gave the lowest proportion 
of dwraed wheat. The cause is easily explicable ; the topping which 
can be compared to the pinching practised by gardeners has the effect 
of equalising the development of the tillers. The more advanced are 
retarded in growth to the advantage of the smaller ones, not reached with 
the sickle ; the latter, which would have given only small tiller growths, 
take the same time to mature as the older ones. 
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la order to ihow the variooe advantage of topping, M. Schribaux 
Ifives a brief fimmi of a paper read some time ago (X909) oefore the National 
Agiicaltaral Society by M, Bachelier. M. Bachelier had cut back wheat 
ooVeriag an area of 6x75 acres sown after alfalfa, leaving a control plot 
of 3a*8 ft. untouched for comparison purposes. In the area treated, 
M. Sachdier obtained an increased yicsld of 733 kg. of grain and a decreased 
yield of 600 kg. of straw per hectare. 

What expenses are entailed by this operation? The machine used 
cost 450 fr. (pre-war jmce). The cost of upkeep is negligible, as the 
blade is held too far away from the soil to encounter obstacles (14 fr. for 
upkjbep in seven years). An area of 9 8 acres can be covered in a day by 
a man and a horse. The cost per acre may be estimated thus : 


Manual labour and horse 
D^reciation and upkeep of machine 


1*00 fr. 
0*60 

I *60 fr. 


This expense, plus the value of at least 13 7 cwts. of hay, is largely 
conmensat^ for by the decrease in the cost of harvesting and the superior 
<lua]ity of the produce. 

The idea 01 topping is almost as old as the cultivation of wheat, but 
M. Hanicotte has the merit for having perfected it. 

This method is equally successful with oats, but the operation is not 
so easy as with wheat. As oats grow very quickly, the time allowed for 
performing this operation is very limited. By dela3^ng the treatment 
there is a risk of letting the -piaxit get too tall, and of injuring the panicle 
stiU enclosed in the sheath, and consequently of damaging the production 
of grain. 

(2) M. Bachelier considers that there is no reason to fear that, even in 
case of drought, topping will damage the crop yield. 

In order fo apply inis process to hardy wheats, it is absolutely neces- 
sa^ to choose tihe right moment when the upper part of the leaves can be 
clipped without touching the stalk. The whole success of the operation 
depends on this precaution. 

With the •* Gamier ** implement it is possible to cut back 9 8 acres per 
day. It consists of a kind of shears witii a detachable blade which can be 
regulated to Ibe height of the wheat. This blade is lighter than that of a 
mower. It is necessary to work quickly, as the period when it is possible 
to cut back wheat is very limited. Topping slightly reduces the height 
of the stalks and makes the plant resistant to lodging. 

Treatment with Dry Copper Carbonate for Prevention of Wheat Smnt. 

G. P. DamsU^Stnith and if. Ross, Agric, Gas. of New South Wales . — ^Years 
ago laboratory and held experiments led the authors to the conclusion 
that the copper sulphate solution in which wheat seeds are immersed 
in order to prevent smut from appearing is clearly injurious, not only to 
grains that are Sf^t or otherwise damaged, but also to healthy seeds, by 
retarding and, in certain cases, even preventing germination. 

After the seed had been treated with the copper sulphate solution, 
the advice used to be given to immerse it again in lime-water made from 
frei^y burnt lime, so as to neutralise the acidity of the copper sulphate. 
As regards this, the authors think that, apart from the corrosive action 
of the copper sulphate, simply immersing the wheat in water is more or 
less harmfiu to toe future plant. For example, if a bushel of wheat is 
immersed in water for three minutes it requires eight to twelve hours to 
dry. During this period partial germination takes place, and if the grain 
is not sown at once in damp ground so that germination may continue, the 
swollen grains are stopped germinating, and when a second germination 
takes place some weeks later, when the conditions are again favourable, 
^owth cannot be as healthy and vigorous as if the grains had not begun 
to germinate once before. 

With the object of eliminating the use of water and of finding a less 
harmful fungicide than copper sulphate, the authors have carried out many 
mq^aimeiits of recent years and l^ve been led to prefer copper carbonate 
to the different dusting powders or gases that have been tried. Copper 

455 



THE SCOTTISH JOURNAL OF AGRICULTURE. [OCT^ 

carbonate, besides bein^ a perfect fuojg^icide, is innocuous to the seed and 
has the advantage that it can be used in the diy state. 

The method finally adopted for treating wheat seeds consists in powder- 
ing the seed with diy copper carbonate. It was found to be essential to- 
cover the seed completely with the copper carbonate powder, which can be 
better done by using a machine that mnces the wheat and copper carbonate 
together more intimately than by doing it by hand. 

The results of cultural tests made in 1917 and 1918 at the Wagga 
and Cowra Experimental Farms (New South Wales) showed an actual 
marked increase in the yield per acre in the cases where the new copper 
carbonate treatment was substituted for the old method of using a balh of 
copper sulphate. This increase is positive and, in certain cases, amounts 
to 100 per cent. 

The advantages derived from the use of copper carbonate instead of 
copper sulphate can be summarised as follows ; — 

(1) No water is used. 

(2) There is no injurious action on either seed or young plant such 

as occurs with copper sulphate. 

(3) Seed wheat can even be treated several weeks before sowing. 

(4) No harm comes to the seed if it remains on a dry soil for several 

weeks without germinating. 

(5) Better germination is obtained. 

(6) This method is quicker and less laborious than using copper sulphate 

solution. 

(7) A better product is obtained. 

(8) The total quantity of seed grain required for sowing can be treated 

when the farmer can best spare the time and not necessarily a 

day or two before sowing. 

Experiments in Sowing Barley, made from ieo9 to 1915. in Denmark. 

R. Iversen, Copenhagen. — Experiments were carried out to determine the 
influence exercised by the quantity of seed and the method of sowing on 
the yield of barley and on lodging. The idea was to compare broadcast 
sowing with sowing 10 to 20 cm. between the lines, witii different quantities 
of seed, limited to from 76 to 180 kg. per hectare. These escperiments 
lasted seven years, 1909 to 1915, at four Danish Agriculturaf Stations 
(lingby, Tystofte, Askov and Lemmerk). The barley employed was a 
local variety (Tystofte Prentice), Archer type. Cultures were made in 
sixfold and tenfold plots, as a rotation crop following forage crops or 
legumes, and well manured. The yield in gram and straw was determined 
in hectolitres and also the size of the grain ; a valuation scale was used 
for the amount liable to lodging (i to 10). 

From the results, it can be concluded tliat the seed sown broadcast 
gives nearly the same amount, quantity and quality as that sown on the 
10 cm. between the lines system. 

The more important factor would be not so much the manner of sowing 
as the quantity of seed employed ; it is this factor which determines the 
different possibilities of development in cultivation and prospective yield. 
It should also be noted that seed sown on the 20 cm. between IJie line 
system produces, on an average, i quintal of grain less per hectare than in 
the lines 10 cm. apart. 

As to the weight and the size of the grains, they increase when the 
quantity of seed employed decreases. Experiments appear to indicate 
that in employing relatively small quantities of seed, lodging can in limited 
areas be obviat^. However, that has no value in practical farm work, 
considering the quantity of seed which it is necessary to use in agricultural 
practice 

New Contributions to the Study of Lactic GHlagei. c. Garini, Milan. 
— Investigations made in the United States and in England have confirmed 
the conclusions arrived at by the author as the result of a long serte of 
e^eriments upon silaged fodder. He found that it was impossible to 
di^ense mth the action of bacteria, hence it was necessary that lactic 
ferments should preponderate, in order to preserve the silage against 
harmful and destructive fermentation. 
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WCEKT tlWltATURE. 


1 ^ the artide quoted the author refers to the work of Swiss investiga- 
tors, w^ have readied the same conclusion {Schw^iterisohe Miichseitung, 
toi7, Nos. 31 and 94 ; Burri, R., Ibidmn, 19181 Nos. 57, 58 and 61 ; 2919, 
Nos. 73 and 75 ; Buni, R., Staub, W., and Hdil, J., Ibid,, Nos. 78 to 83). 

Of late years there has been a strong movement in Switzerland in 
favour of the ailaging fodders. The '' Herba Co. has been established 
at Rapperswil for the object of exploiting a ^>ecial patent mechanical 
pressure silo with cover, devised by MM. J. A. Sonderegger and A. Mesmer. 
This system would ensure the success of sweet or, as the author terms 
them, lactic silages by preventing the troubles arising from the use of acid 
silages, called butyric by the writer from the predominant bacterial flora. 

The use of silage has, however, evoked the protests of cheese manufac- 
turers, who compUun that it is impossible to make normal cheese from 
the milk of cows fed on these fodders. (The same thing occurred in Italy, 
and it is these objections that have determined and guided the author’s 
researches since 1903.) The question was investigated by the Federal 
Dairy and Bacteriological Establishment at Liebefeld, near Berne, and 
the results obtained coincided with those previously published by the 
author — namely, (i) failure in making good ^eese from the milk of cows 
fed on silaged fodders is not due to the ordinaiy gas-producing members of 
the B. Colt aerorenes group (the agents causing swelling in cheeses), but 
to the presence o3 butyric ferments ; in fact these bacteria were found both 
in the silage and in the milk of the cows to which it was fed ; (2) these 
harmful micro-organisms (this according to the author is the most im- 
portant result of ms investigations) are not only to be found in spoilt or 
badly made (that is to say, abnormal) silage, or in add (but3rric) silage, but 
also in the best silage which appears per^tly normal and sweet. As the 
author has diown, the presence of butyric ferments may be prevented 
by half-drying the fodder, and by limiting the fermentation temperature. 
If this is below 50® C., lactic fermentation predominates, and if the tenmra- 
ture is raised to 70^ C., as was formerly the custom, the silage is alftiost 
sterile ; the most dangerous temperature is between 50^ and 60*^ €., because 
it destroys the lactic ferments, but has no effect upon the but3rric ones. 

In ms recent experiments the author found butyric ferments even 
in masses of half-dried silage, when the fermentation temperature had 
been between 30® and 40® C., and the silo provided with an impermeable 
cover. In this case too much reliance h^ been placed in the perfect 
working of the cover, and in the antibacterial action of the carbomc acid 
produced by cdlnlar rei^iration, and therefore a pressure of from 2-3 quin- 
tals per sq. metre had been considered sufficient, whereas it appears irom 
the author's inves^ations, and from practical experience, that a pressure 
of 20 quintals per sq. metre is necessary. But even if ev^ technical 
precaution is taKen to promote natural lactic fermentation, it is not always 
possible to ensure a sufficient degree of it, or its permanence. Butyric 
ferments persist surreptitiously, and may become predominant if, for 
example, me silage is left for some time on carts, or piled up near the cow- 
shed. In order to avoid this hidden danger in cheese-making, it is advisable 
to use selected ferments rather than antiseptics or ordinary salt (which in 
given quantities hinders the growth of butyric ferments, but not that of 
the lactic ones). This has 0^ advised and urged by the author since 
2906, and is at present practised in France, Germany, the United States, 
and even in Switzerland, where the “ Herba " Co. h^ patented a special 
method of inoculating with selected ferments. 

With regard to the choice of the latter, it is necessary, in the first place, 
to use those lactic ferments which do not attack lactose so readily as the 
sugars most commonly present in fodders (saccharose, pentose, etc.); 
in the second place, their proteolyptic properties must also be taken into 
consideration in order at me same time to obtain a useful transformation 
of the albunamoids. 

W. Downes, Jour, Dept Aer , — 
Some striking figures are given of the lo^a caused by insect pests in 
Canada. The author tells us that 10 per cent, of the entire crop of wheat 
in Victoria is destroyed by the ravages of Hessian fly ; that Mproadinately 
2,6 oOiOOo acres in Alberta, 500,000 in Manitoba and 338,000 in Saskatchewan 
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were infested by grasshoppers ; that vegetables suHer 15 to 20 per cent, 
average loss from miscellaneous insect pests ; that 10 to 25 per cent, loss 
occurs in orchards owing to the presence of the Codling moth, even in 
spite of spra3dng. In forests, he says, insects do more damage than fires. 
He puts die tot^ annual loss in field crops in Canada at ;£25,ooo,ooo. All 
these figures show that the entomologists have their work cut out for them, 
but they give no indication of the practical value of the science. Perhaps 
figures are less easy to come by in that respect, but the author tells of the 
control methods employed in British Columbia and of the excellent results 
that have been obtained. He mentions that grasshopper control alone 
saved crops to the value of ;f5oo,ooo in Saskatchewan. 

A Natural Enemy of Leather-Jacket Grabs. /. Rennie and Christina 
H, Sutherland, Parasitology . — It is probable that, in spite of the inventions 
of man, nature’s agents are, even yet, the more effective in keeping within 
bounds the increase of crane-flies and their “ leather-jacket grubs. To 
the list of natural enemies, such as rooks and starlings, the authors, 
with the aid of grants from the Board of Agriculture for Gotland, have 
been able to add a less conspicuous but important foe. This is the grub 
of a minute, two-winged fly, Bucentes geniculata. It lives within the body 
of the leather- jacket, attaching itself to the respiratory apparatus, and 
feeding upon the juices of its host. Patient observation seems to show 
that the parasites enter the leather- jackets in the autumn, when the latter 
are young, that they pass the winter within their hosts, boring their way 
way out, and killing their hosts incidentally, in the ^ring, when they 
pupate in the soil. Adult flies emerge from the pupae in April and Ma\^ 
and after a summer cycle another brood emerges in fate July. The economic 
significance of the life history which the authors have unravelled lies, first, 
in the fact that the parasite eventually kills the leather- jacket grub, and, 
secondly, in the relative abundance of infestation. In three different 
districts in Aberdeenshire there were found to be, at particular seasons, 
infections ranging up to 34*2, 38*6 and 40-0 per cent. This means an 
enormous slaughter of leather-jackets, and could Bucentes be artificially 
reared and placed in bad leather- jacket areas less might be heard of the 
leather-jacket plague, 

Logan Beetle Control. A. H. Lees and G, S, Peren, Ann. Rep. Agr. 
and Hort. Res. St., Long Ashton, Bristol . — ^The beetles, Byturus tomenfosus, 
lay their eggs in the newly opened flower of the logan-berry, and the larva? 
bore into flie core of the fruit, the size and shape of which tliey destroy. 
Spra3dng at various stages of blossoming was tired, a spray of 6 lbs. lead 
arsenate, 10 lbs. soft soap and 100 galls, water being applied at a pressure 
of 125 lbs. per square inch. As a result, infestation by the beetle larva? 
was reduced from 24 per cent, to 15 per cent. 

Experiments on the Improvement of Peaty Soil, by Means of Sand, in 
Denmark. J. Hansen, Copenhagen . — Experiments were carried out from 1809 
to 1916 at the Agricultural Station at Askov, in conformity with the resolu- 
tion passed at the Agricultural Congress of Copenhagen in 1888, in order 
to study the effect of covering a typical super-aquatic peat soil some 10 
to 18 feet deep with a layer of mineral soil. The improvement was begun 
in 1899, and in 1902 three series of plots were marked out in eight fields 
each 700 sq. metres in area. One plot was given a dressing of sand 5 2 cm. 
thick, the second a dressing of sand 10*4 cm. thick, and the third acted as 
a control. Later on the sand was incorporated into the peat by ploughing. 
The crop rotation after 1906 was; (i) rye; (2) leguminosae (peas and 
beans) ; (3) root crops (potatoes, mangolds and turnips) ; (4) oats with 
clover and fodder grasses ; (5-8) clover and fodder grasses. 

The effects of improving the soil with sand varied during the experi- 
mental period. At first the yield of rye, potatoes, mangolds, turnips 
and, up to a certain point, oats diminished considerably. But afterwards, 
except in the case of [potatoes, the crops were heavier on the soil improved 
\vith sand than on the untreated peat land. The avers^es of all the ex- 
periment^ show that, as a matter of fact, rye is not influenced by the 
sand, while potatoes 3neld the maximum crop in the untreated soil and 
the minimum crop in the soil that receives most sand. Mangolds and 
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iumips give a slightly decreased crop in the sanded land, but the peld 
in dry matter is approximately the same as that on the untreated soil. 
Oats yield more gram and less straw on the sanded than on the untreated 
land, the quantity of sand used having little or no influence. On the 
contrary, the leguminous plants and fodder grasses usually gave a constant 
increase of 3rield with an Increase in the amount of sand applied. If the 
results of the rotation employed are calculated in forage units ” (i forage 
unit = I kg. of grain, i kg. of dry matter from root crops, 2*5 kg. of hay, or 
5 kg- of straw), the annual yield per hectare would be — 

2540 forage units on the land without sand 

2882 „ „ ,, „ with 5*2 cm. of sand 

3011 ,, ,, ,, „ with 10*4 cm. of sand 

Manuring experiments carried out with the following amounts (in 
quintals per hectare and per year);— (i) 45*3 farmyard manure +4*53 
kainit+o-9i basic slag ; {2) 5-89 kainit+i-Si bacic slag +1-36 nitrate of 
soda ; (3) 8 84 kainit r272 basic slag 4- 1*36 nitrate of soda — would give, 
with the rotation quoted above, the following respective numbers of forage 
units per hectare : — (i) 2607 ; (2) 2820 ; (3) 3006. 

Sulphuric Acid and Fertilisdrs. Baumann, Chemiker Zeitung. — The 
present scarcity of the raw materials required by the chemical industry 
naturally gives rise to restrictive measures, so that the riches of the soil 
have to be used with more foresight now than before the w^ar. A typical 
example of this is afforded by the sulphur and pyrites employed in the manu- 
facture of sulphuric acid. The author has devoted his attention to the use 
of sulphuric acid in the production of the two main classes of chemical 
products — viz. phosphatic and nitrogenous compounds. On the occasion 
of the celebration of the 25th Anniversary of the Union of German Fertiliser 
Manufacturers, on 26th January 1905, attention had already been called 
to the great problem, still unsolved, of the fertiliser industry and the dry 
treatment of phosphates without acids with a view to rendermg them more 
available. Although the full economic importance of the question was 
not then realised, nevertheless experiments were undertaken for the purpose 
of partially, or wdiolly, eliminating the use of sulphuric acid in the phosphatic 
fertiliser industry. 

The world production of sulphuric acid is approximately five million 
ions. The consumption of sulphuric acid in the manufacture of super- 
phosphate is three million tons and in the making of sulphate of ammonia 
793,000 tons. Thus three-fourths of the world production of sulphuric 
acid is completely lost in the soil, when either superphosphate or sulphate 
of ammonia are used, and at the present moment we have no right to 
waste such an enormous quantity of sulphuric acid. 

The Preservation ol Liquid Manure. R, K. Kristensen, Copenhagen . — 
The Danish State Agricultural experiment Station at Askov has carried 
out experiments on the preservation of liquid manure by adding sulphuric 
acid or superphosphate. 

The liquid manure used contained 0-478 per cent, of nitrogen, of which 
0*4 18 per cent, was present as ammonia. It was placed in porcelain dishes 
and evaporated on a water-bath ; a series of 5 cc. samples was treated with 
from o to 32-5 cc. of decinormal sulphuric acid and with from 01 to 1-5 gm. 
of 18 per cent, superphosphate. 

The results obtamed showed that two-thirds of the acid used was 
retained by the ammonia, and the rest by the other bases. Very small 
quantities of acid had practically no effect on the conservation of the 
ammonia ; in order to ffx all that contained in the 5 cc. sample, 1*3 gm. of 
superphosphate or 22-5 cc. of decinormal sulphuric acid was required. 

The Ehouteheon ot Dairy Ctows. J. J. Hooper, Breeders' Gazette, 
Chicago. — Short discussion on the shape of the escutcheon of 1019 dairy 
cattle examined by the author and J. W. ^Vhitchouse at the Kentucky 
^ricultural Station, They found that the '' Flandrine type of Guenon 
is dominant in the Holsteins (66 per cent.). Guernseys (54 per cent.), Kerry 
(68 per cent.) and in the few Ayrshires examined (92 per cent.), whilst the 
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“ Selved|;e type was commoner in the Jersey (40 per cent.). The aventge 
of the yields of remstered Jersey cows shows that cows with a sMpe pf 
escutcheon theoretically corresponding to a lower milk yield, whether of 
the Flandrine ” or ** Selvedge **■ type, mve more milk and butter than 
cows with an escutcheon theoretically of the first class of the corresponding 
type. The author concludes that the escutcheon is more or less a char- 
acteristic of the breed and that its size and shape are of little if any 
importance in selecting dairy cattle. 

Eelatiye Anti-soorbutio Value of Fresh, Dried and Heated Milk* E, i?. 

Barnes and E. M. Hume, Biochemical Jour . — Raw cow’s milk is one of the 
poorest of foods from the anti-scorbutic point of view. Thus, whereas 1*5 
to 10 gm. of various raw fruits and vegetables suffices to prevent the appear- 
ance of scurvy in the guinea-pig fed on a diet free from other anti-scoroutic 
foods, from 100 to 150 gm. of raw cow's milk is necessary to obtain the same 
result. It has been suggested, based on theoretical grounds, that dried 
milk should have a still lower anti-scorbutic value than raw milk, while 
many medical experts state that dried milk is a satisfactory substitute for 
fresh milk as the sole food for children, with no danger of scurvy from its 
use. The authors set out to investigate the problem experimentally and 
ha\^e made the following observations : — 

Guinea-pigs kept on a diet of oats, bran and milk showed no signs of 
scurv^y ; they did show signs, however, when the milk was replaced by an 
equivalent quantity of dried milk, whether recently made (i or 2 weeks) or 
not freshly made (i to 6 months). 

In experiments on monk^s scurvy was prevented by the use of raw 
milk and of milk brought rapidly to boiling point, then immediately cooled, 
but it was not prevented when dried milk was us^. 

Drying deprives milk of none of its efficacy as a growth-promoting 
food. 

Cow's milk produced in summer is of greater value against scurvy 
than that produced in winter. This is because of the difference of feeding 
between the two seasons ; grass in the former, oilcake, hay, cereals and 
roots in the second. Feeding with swedes and turnips, on the contrary to 
feeding with mangels, apparently gives a milk of somewhat higher anti- 
scorbutic value. 

In consequence, when children are fed with dried milk they should be 
given some anti-scorbutic food as well ; the raw juice of oranges, swedes 
and tomatoes are particularly useful in this respect. 

Maintenanoe and B^prodnetion with a Diet of Grains and Grain Fro- 
ducts. — E, B, Hart and H. Steenbock, Jour, of Biological Chem., Baltimore . — 
Rats and pigs were used in maintenance experiments on adult animals fed 
solely with cereal grains (wheat, maize, barley) or their products. For 
experiments on reproduction swine were used which had grown up on any 
normal ration and which were subsequently fed with : (i) maize alone, 
barley alone or oats alone ; (2) a mixture of maize and oats; (3) maize 
gluten feed; (4) maize -f oats -f- middlings -foil meal; (5) barley +2*5 per 
cent, of wheat gluten ; (6) oats -foil meal. All the rations were given with 
drinking water, and all save the fourth were given with a little common salt 
at the rate of i per cent. 

The results, given in charts, show that adult animals can be maintamed 
with grains and their products, plus water and salt, for a considerable time, 
but complete nutrition with these rations is impossible said after a time a 
decline inevitably sets in. 

When such rations are given to sows they cause the young to die at a 
rate that increases with the time. The first litter may be fairly successful, 
but in succeeding litters more and more young are still-bom. This bad 
nutrition is primarily due to inadequate suppues of mineral matter and 
ultimately to the lack of coarse food and to an inadequate mixture of vi- 
tamines. In fact pigs were successfully reared on a ration consisting of oil 
meal gluten feed and a suitable mixture of salts. With grains such as oats 
and barley the lack of fat-soluble vitamines may be of greater importance 
than in the.case of yellow maize meal. 

Stubbonmess : a Note on Equine Mhology. G. Bianchi, Italy. 
classic definition of stubbornness is the sudden stoppage of the animal with- 
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out amaxent cause in the middle of a road» while neither kindness nor 
punishment can make it budge. Stubbornness, however, may assume 
mai^ other forms, such as a refusal to start when harnessed, or to start 
again after a stoppage, etc. It is a relubitory vice in contracts for the 
sale of horses and us usually ascribed to bad temper. 

Professor Bassi 4 ias collected an enormous number of cases of madness 
and intractability in the horse due to cranial asymmetry. The author 
thinks that stubbornness and the phobias of the horse in general are, 
similarly, due to a pathdc^ical state of the vaso-motor system. In certain 
horses either work, their first movements or some other cause makes the 
circulation more brisk, and sight becomes dim and finally disappears ; the 
horse stops, trembles and is afraid to move forward until, when the circula- 
tion becomes normal, it loses its fear and starts work again. This explana- 
tion is confirmed by the fact observed by the author that 80 per cent, of the 
horses afflicted with stubbornness have deficient sight ; when the ophthalmia 
is cured the stubbornness disappears. 

Protectton of Tractors against Freezing. G. Passelegue, Jour, d'Agric. 
Pratique, Paris , — Serious accidents, such as cracked radiators or cracked 
water- jadcets of the cylinders — accidents that not only mean expensive 
repairs, but make the machine unusable for some time — are caused by the 
freezing of the cooling water of tractor or automobile engines. 

The simplest way to avoid this is to empty the radiator each time that 
it freezes or threatens to freeze, provided that there is no doubt about it. 

It has been suggested that the freezing point should be lowered by mix- 
ing the radiator water with chemicals like glycerin, methyl alcohol and 
calcium chloride- Glycerin has the disadvantage of fouhng the radiator 
tubes and pump and diminishing the cooling power of the radiator. Methyl 
alcohol gr^ually evaporates, as it boils at 80° C. Calcium chloride, which 
gives the best results, used at the rate of 220 gm. per litre of water, lowers 
the freezing point to - 10° C. 

The engineer, M. F. Cesbron, of 37 Rue de Brissac, Angers (Maine-et- 
Loire), has invented an apparatus called the Frigon, which automatically 
empties the radiator before the water freezes. The apparatus, which is 
quite small (14*5 x 10-4 cm.), communicates with the radiator at its lowest 
point by a junction which opens into a chamber, closed at its lower end by a 
\'alve kept tight on its seating by a spring pulling on a lever. 

The apparatus includes a copper coil with an internal diameter of 
4 mm. ; the lower end of the coil is closed by a piston whose shoulder rests 
on the lever already mentioned. 

To put the machine ready for action the coil should be well cooled. As 
the temperature of the air falls the water in the coil, on account of its small 
volume (5 cc.) and the great conductivity of the copper wall, cools more 
rapidly tlian the radiator, so that the water in the coil is frozen while that 
in the radiator is still liquid. The increase in volume due to the w^ater 
freezing in the coil pushes the piston, which, acting on the lever, opens the 
valve and thus empties the radiator. 

Experiments carried out by M. Ringelmanii at the Station d'Essais de 
Machines have shown that the apparatus works when the radiator w^ater 
is still at 3® C. The w^ater freezing m the coil moves the piston a distance of 
from 2-4 mm. The apparatus, placed on the radiator of a 17 h.p. Mors 
automobile, emptied all the water that could be emptied by the w'aste tap 
before it was frozen. 

To provide for the safety of pumps, tanks, etc., that might be injured by 
freezing, this apparatus, which when placed in position requires no further 
attention, could be used. 

Safety Butteriz for Paring Horses’ Hoofs* H, Ayme, Jour. d'Agric. 
Pratique, Paris , — ^This is a very useful little device and should replace the 
butteris that has been used since time immemorial by farriers for paring 
horses’ hoofs. 

The very primitive tool now used has serious disadvantages and must 
be used most carefully or it is liable to wound either the horse or the man 
holding the horse’s foot ; it is difficult to shatpen, as the raised edges make 
it inmossible to sharpen the inner part with the ordinary grindstone. 
Struck by these defects, M. Etienne, a farrier of Isle-sur-Sorgue (Vaucluse) 
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has invented a butteris which has the following advantages over tiie old 
type. The blade can be removed and can therefore be sharpened (]mite 
easily on any grindstone ; the front part of the tool is rounded SO that there 
is no danger of wounding either the man holding the foot or the horse 
being sliodL The blade acts like a plane with the difference that the bevelled 
side is on top. The blade is held in a bronze frame and is fixed in place 
by a screw nut tightened up by a wing bolt ; as the screw slips in a groove, 
the blade can be adjusted to project more or less, and, in spite of wear, 
the cutting edge can always be kept in the right place. 

The Control of External Parasites of Poultry. La Vie A^cole et 
Rnrale, Paris. — ^The destruction of ticks on poultry is, if not difficult, at 
least a lengthy process. They have to be deit with one by one, either by 
pulling them away, which always causes a nasty little wound, by touching 
them with a brush soaked in paraffin, or by cutting them in two as near 
to the head as possible, using curved scissors. 

Of the many methods used to free poultry from harmful vermin, only 
two are both efficacious and capable of being used by anyone. These 
methods consist in soaking the feathers with paraffin and using a bath 
of potassium pentasulphide. 

All the so-called insecticidal powders are only effective when freshly 
prepared, which is rarely the case. They are also defective in that thej" 
do not adhere either to feathers or skin, so that the birds get rid of them 
almo^t at once. A certain adherence can, however, be obtained if the 
plumage is wetted with soapy water before applying the powder. 

Painting the inner face of the feathers -with a small brush soaked 
with paraffin gives excellent results. Care should be taken not to touch 
the skin with the paraffin, as it causes a slight irritation. 

Tn more serious cases, in which the poultry are covered with mites, lice 
and ticks, a more radical treatment is required, which is quite harmless. 
Potassium pentasulphide is dissolved in boiling water at the rate of 30 gm. 
per litre of water. When the solution has cooled to 30® C., the bird is entirely 
immersed, except the head, for one minute. The solution should not touch 
the eyes ; therefore the head feathers should be wetted with the finger 
or a brush. Afterwards the feathers are drained by pressing them lightly, 
then the bird is placed on thick litter sheltered from cold, draughts and 
suns! line. 

Parasites sometimes cause eye troubles, and in this case the eyes are 
treated with 3 per cent, copper sulphate solution, or by washing the eye» 
with tepid boricated water, and drops twice a day of silver nitrate solu- 
tion made up of 0*25 gm., silver nitrate to 100 gm. of distilled water. 

Trial of a System consisting in keeping Two Queens in Each Hive. 

F. ir. Sladen, Agric. Gaz. of Canada. — As it would be of great utility to 
find an efficacious method for preventing swarming without too much work, 
the author tried to solve the problem by keeping two queens in each hiv^e 
for eleven months of the year. He found that this is a practical method. 

Two young queens, separated by a double partition of wire gauze, were 
wintered in a hive in a cellar from 1917-1918. vMien the dandelion iiowered 
the bees and queen from one side of the gauze were removed to another 
hive : in this way swarming was avoided and the two queens gave a uniform 
and increasing production of young bees, thanks to which two strong hives 
were obtained m time for the flowering of the clover. The number of bees 
was much greater than the number which began the season with one queen. 
These bees yielded ^8o lbs. of honey. 

In order to avoid swarming when the clover flowers, and to obtain two 
queens again in each hive (all the following operations were carried out in 
several colonics), the author removed the old queen from the brood chamber 
when the clover flowered and, eight days later, destroyed all the royal cells 
save two, one on each side of tlie metal gauze. A special porch fixed in 
front of the hive separated the entrances to each half by eight inches. This 
w’as done to avoid the possibility that the queens leaving their cells might 
meet on returning from their nuptial flight. These hives did not sw^arm. 

Ants as Enemies of Bees and Hives. J. Tinayre, L'Apiculteur, Paris . — 
Most treatises on apiculture suggest that ants are more a nuisance than 
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harmful to bees. The author, however, has found that hives placed near 
woods are exposed to dangerous invasions by ants, especially in early spring. 
Unless closely watched, the ants, starved after their winter seclusion, wSl 
impoverish the hives in numbers and food. 

It is difficult to deal with ants when the hives are near a wood, for as 
soon as one ant-heap is desixoyed another is formed. They can, however, 
be opened with a pick and burnt out with paraffin. In addition, the base of 
the supports of the hives should be surrounded by fine wood ashes, as ants 
cannot climb up this ; the ashes should be renewed after the slightest rain. 

Observations on the Formation 0 ! Sex in Bees. /. Devauchelle ; 
II, E, Decondrd, UApiculteur, — Observations disproving the theory accord- 
ing to which the queen-bee lays only fertilised eggs, and that it is the 
working-bees who determine the sex, and confirming the theory of Dzierzon, 
according to which the queen-bee lays fertilised eggs from which are derived 
working-bees and females (according to the food given by the working-bees), 
and unfertilised eggs, from which only males can be derived. The un- 
fertilised eggs of humble-bee queens can only give false drones. 

I. — Experiments showing that, in a hive deprived of its queen, 4 
maternal cells in the breeding cells of males can give males. 

If, in this abnormal case of maternal breeding in breeding cells of drones, 
the eggs had been fertilised, the bees of a colony which was normal would 
have infallibly bred young females. And if the attendant bees determine 
the sex, how, when tney had such need of replacing the suppressed queen, 
could they only breed drones with eggs laid in big cells } 

II. — Experiments showing that it is sufficient, at the end of the summer, 
as soon as the breeding of false drones and the false drones themselves have 
ceased to exist in the hive, to suppress suddenly the queen-bee of a hive 
])Ossesbing only breeding cells of working-bees, and that the attendant bees 
can indeed bring up females, but that it will be impossible for them to 
transform the eggs or the breeding cells of working-bees into false drones. 

Methods for Heightening the Colouring of Fruit. A, Tmelle, La Vie 
Aqricole et rurale, Paris, — Colour counts for a great deal in the market 
value of fruit, which has to satisfy the consumer not only in taste but also in 
appearance. 

It is admitted that the red colour develops by preference in sunlight, 
and wlien there are frequent alternations of warmth in the daytime and 
cooling off at night, as is generally the case in autumn. Morning dew also, 
according to Bechtle, has a fa^^ourable effect in this respect. 

On the basis of these observations, the author advises two operations : 
removal of leaves and watering. 

Leaves should not be removed all at once or too quickly. They must 
be taken off one by one and on several different occasions, not by tearing 
them off, but by cutting through the middle of the stalk, so as to spare the 
eyes at the base. They must be removed only in the evening or in dull 
weather, when transpiration is greatly reduced. 

AVith the finest apples, in particular those of the “ Api variety, gar- 
deners grow them in individual bags, which they gradually tear off at ripening 
time. They even turn the apple on its stalk, so as to expose several sides to 
the sun. 

Watering consists in spraying with a syringe in the September evenings, 
when the day has been warm, and aiming preferably at the side exposed to 
the sun, so as to bring about enlargement and colouring. M. Oponx, cliief 
Gardener at the Luxembourg Gardens in Paris, advises the use. of water 
containing a handful of salt to every 10 litres of water. 


LEGAL DECISIONS AFFECTING 
AGRICULTURE. 

Finance Act, 1894— Estate Duty— Value of Unexhausted Manures. — 

Commissioners of Inland Revenue v. Reid's Trustees . — In the Outer House of 
the Court of Session Lord Blackburn has given judgment in an action at the 
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instance of the Lord Advocate on behalf of the Commlssionmi of Inland 
Revenne against Miss Elizabeth Reid, Cniivie, Wormit, Fife, and others, 
the Trustees of the late David Reid, farmer, Cruivie, to have HXk account 
rendered of the value of manures, so far as unexhausted, applied by the 
late David Reid on two farms at Cruivie and Wester Kinnear, to enable the 
estate duty payable on his death in respect of auch valne to be ascertained. 

His Lordship found for the defenders and in giving judgment said that 
the late David Reid, who died on iStli June 1917, was at the date of his 
death tenant of two farms under leases which terminated at Martinmas 
1919 and Martinmas 1923. It was admitted by the defenders, his trustees 
and executors, that during the course of his farming operations the deceased 
had applied artihcial manures and also manures produced from feeding 
stuffs purchased by him to the lands, and at the date of his death certain un- 
exhausted manuri^ value remained in the- soil of the farms which was not 
included in the Inventories given up by them and on which estate duty had 
not been paid. They deni^, however, that either the manures themselves 
or their unexhausted value was property passing on the death of the de- 
ceased. The only plea-in-law in support of the claim for the Crown was 
that the unexhaust^ manures were property which passed on the death 
of the deceased within the meaning of the Finance Act, 189^^.'’ 

In his Lordship’s opinion the claim could not be sustmned under any 
of the provisions of the Act. The moment a tenant under a lease applied 
manures to a farm the manures became partes soli inseparable from the 
subject of the lease, and his right to the benefit of any enhanced value in 
the soil arose under the lease and not from any right of property in the 
manures. That he had no right of property in the manures is recognised 
by the provision of the Agricultural Holdings Acts, which alone entitle I 
him to compensation from the landlord for the unexhausted value of the 
manure at the end of his lease. 

Accordingly his Lordship thought it clear that neither the unexhausted 
manures nor the values thereof were the propertj’^ o^ the tenant within the 
meaning of Section i of the Act. Nor did he think they could be included 
as property in the sense of Section 2 (i) (a) in respect that he was at his 
death competent to dispose of them as subjects separate from the lease of 
the farms. As to Section 2(1) (^), he did not think it had any application 
to the case at all. It dealt with insurances by the deceased, out of whicli 
after his death a beneficial interest accrued to some survivor. It as quite 
certain that the unexhausted values of the manures did not arise as a result 
of the death of the tenant. 

His Lordship accordingly assoilzied the defenders from the conclusions 
of the summons. 

Agricultural Holdix^^ Scotland Act, 1908-- Single Arbiter. — Rotter v. 
Htitcheson and Greenshields . — Reference is made to the Report of this case 
in the Journal of April 1921, p. 223. 

The pursuer reclaimed to the First Division of the Court of SesSion and 
the Division have sustained the reclaiming note, recalled the interlocutor 
of the Lord Ordinary, and granted decree to allow the submission to proceed. 

Thus the Division have decided that arbiters or an oversman in a 
common law reference for the valuation of awaygoing crops, etc., as be- 
tween the awaygoing and incoming tenants, may competently deal with a 
claim for compensation for improvements under the Agricultural Holdings 
Acts, where the incoming tenant has taken over the landlord’s obligations 
to meet such a claim against liim at the instance of the awaygoing tenant. 
This may seem strange in view of the clear provision of the Act that all 
claims for compensation under it shall be referred to a single arbiter, not- 
withstanding any agreement to the contrary. The Division took the view 
that this provision was merely intended to allow parties to d^art from an 
agreement in a lease for subnussion of such claims to the decision of arbiters 
and an oversman, and did not apply to a case like the present one, where 
the parties had actually entered into a Minute of Submission in which the 
claim, along with the ordinary awaygoing valuations, was referred to two 
arbiters and an oversman. 
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OFFICIAL ORDERS AND CIRCULARS. 


'The following is the text of the Seeds (Scotland) R^ulations, 1921,^ 
dated 12th July 1921, made by the Board of Agriculture for Scotland 
under the S^s Act, 1920 ; — 

The Board of Agriculture for Scotland in purshance of the provisions 
of the Seeds Act, 1920, and after consultation 
Seeds Begulationi. with represen^tives of the interests concerned 
(and as resp^ts forest tree seeds, after con- 
sultation with the Forestry Commissioners), hereby make the following 
Regulations 

Commencement. 


1 . These Regulations shall take effect on the first day of August nineteen 
hundred and twenty-one, and remain in force until altered or revoked by 
the Board of Agriculture for Scotland. 

2. The seeds to which the Seeds Act, 1920, shall apply are as follows : — 

(a) Crass and Clover Seeds oj the following kinds {under whatever trade 
flames sold) : — 


Perennial Ryegrass. 
Italian Ryegrass. 
Meadow Fescue. 
Cocksfoot. 

Crested DogstaiL 
Timothy. 

Red Clover. 


Alsike Clover. 
White Clover. 
Crimson Clover. 
Trefoil. 

Lucerne. 

Sainfoin. 


{b) Cereal Seeds of the following kinds : — 

Wheat. Oaits. 

Barley. Rye. 

(c) Field Seeds of the following kinds : — 


Tares or Vetches. 
Field Turnip. 
Swede. 

Rape. 

Field Cabbage. 
Field Kale. 


Field Kohl Rabi. 
Mangel. 

Field Peas. 

Field Beans 
Sugar Beet. 


{d) Garden Seeds of the following kinds : — 


Peas. 

Dwarf and Broad Beans. 
Runner Beans. 

Garden Turnip. 

Garden Cabbage. 

Garden Kale. 

Garden Kohl Rabi. 
Garden Swede. 


Brussels Sprouts. 
Broccoli. 
Cauliflower. 
Carrot. 

Parsnip. 

Beet. 

Onion. 


(e) Flax Seed and Linseed. 

if) Forest Tree Seeds of the following kinds : — 

Coniferous — 

Scots Pine, Pinus sUvestris, L. 

Austrian Hne, Pinus austriaca, Hoess. 

Corsican Pine, Pinus Laricio, Poir. 

European Larch, Larix europcea, D.C. 

Japanese larch, Larix leptolepis, Endl. 

Douglas Fir (Oregon or green Douglas), Pseudotsuga Douglassii, 
Carr. 

Douglas Fir (Colorado or blue Douglas), Pseudotsuga Douglasii, 
var. glauca, Hort. 


* Copies of the Regulations are obtainable from H.M. Stationery Office, 
23 Forth Street, Edinburgh, price 3d. net. 
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Norway ^ruce, Picea excelsa, L. 

Menzies or Sitka Spruce, Picm Menziesii, Carr. 

Silver Fir, Abies pectinata, D.C. 

, Silver Fir (grand), Abies grandis, Lindl. 

Hemlock Spruce, Tsuga Mertensiana, Carr. 

Red or Canoe Cedar, Thuja gigantea, Nutt. (syn. plicaoa, Don. or 
syn. Lobbi, Hort.). 

Broad-leaved — 

Common Oak (Sessile), Quercus sessiliflora, Salisb. 

Common Oak (Pedunculate), Quercus pedunculata, Ehrh. 

Beech, Fagus sylvatica, L. 

Ash, Fraxinus excelsior, L. 

3. — (i) The particulars to be stated in the case of a sale or exposure 
for sale of seeds or seed potatoes as required by Section i of the Seeds Act, 
1920, are as follows : — 

(a) in all cases the name and address of the seller ; 

\b) in all cases (exc^t in relation to seed potatoes) that the seeds 
have been tested in accordance with the provisions of the Seeds 
Act, 1920 ; 

(c) in all cases the kind of seeds sold or exposed for sale, and in the 
case of Cereals, Red Clover, White Clover, Crimson Clover, 
and Sainfoin, the distinctive name of the variety of the seeds, 
or if the distinctive name of the variety is not known, or the 
stock is mixed, a statement to that effect. 

Seed Potatoes — 

{d) Subject as hereinafter provided, in the case of seed potatoes, a 
statement as to whether the potatoes are Class I. (Scotch), Class I. 
(Irish), Class I. (English once grown), or Class II., and a statement 
of the variety, size and dressing ; provided that for the purposes 
of these Regulations “Class I. (Scotch) “ means potatoes grown 
in Scotland ; “ Class I. (Irish) “ means potatoes grown in Ireland ; 
“ Class I. (English once grown) “ means potatoes grown in England 
or Wales which are the produce of seed grown in Scotland or 
Ireland in the preceding year ; and “ Class II.” means all other 
potatoes ; that “ variety’” shall not be held to be incorrectly 
stated if the statement is true in respect of 97 per cent, of the 
total quantity sold or exposed for sale ; that a statement of “ size 
and dressing ” shall mean a statement of the size of the mesli 
(exclusive of the thickness of the wire) of the riddles through and 
by which, respectively, the potatoes may be passed and retained ; 
and that in the case of a sale of potatoes as grown and ^\ith the 
written description “ as grown,” no reference need be made to the 
size of the mesh of the top riddle. 

Grass and Clover Seeds — 

(e) In the case of grass and clover seeds named in Regulation 2 («) 
(1) the country of origin (England, Wales, Scotland, and Ireland, 
being for this purpose treated as different countries), or, if the 
country of origin is not known, a statement to that effect ; (2) the 
percentage of purity ; (3) the total percentage by weight of in- 
jurious weed seeds prescribed in Regulation 4, where such total 
exceeds i per cent, in the case of clovers, and 2 per cent, in the 
case of grasses ; (4) the percentage of germination ; (5) the 
percentage of pure germinating se^, calculated by multiplying 
the percentage of purity by the percentage of germination, and 
dividing the product by 100 ; and (6) in the case of Ryegrasses, 
the Imperial Bushel Weight ; provided that in the case of Perennial 
Ryegrass and Italian Ryegrass, or a mixture of Perennial and 
Italian Ryegrasses, if the percentage of purity is not less than 
98 and the percentage of germination is not less than the authori^i 
minimum percentage of germination prescribed "in tlie First 
Schedule to these Regulations, a statement to that effect, whicli 
shall include the authorised minimum percentage of germination, 
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may be substituted for the particulars required under (2), (4), 
and (5) of this clause ; 

(/) a statement that Dodder is present, if it is present to the extent 
of more than one seed thereof in i 02. of Wild White Clover or in 
2 ozs. of Alsike Clover, White Clover, or Timothy, or in 4 ozs. of 
Red Clover, Crimson Clover, or Lucerne ; 

(o^) in the case of White Clover, Wild White Clover, and Alsike Clover, 
where more than 2 per cent, by weight of any or all Of "the following 
taken collectively — ^namely. Suckling Clover (TrifolUmi duhium, 
Sibth.), Hop Clover (T. procumbens, L.), T. parvifi^mm, Ehrh., 
T. angulatum, Waldst., and T. glomeratum, L., is present in the 
sample, the percentage so present ; 

(h) in the case of Sainfoin, where more than 5 per cent, by weight 
of Burnet (Poteriiim spp. ) is present in the sample, the percent^e 
so present ; 

(0 in the case of Clovers, Trefoil, Lucerne, and Sainfoin, the per- 
centage by number of hard se^s as distinct from the percentage 
number of the seeds that germinate during a germination test ; 

(/) in the case of mixtures of Grasses or of Clovers or of Grasses and 
Clovers, including such seed as may be described as “ hay seed,'"^ 
“ grass seed,” “white hay,” or “brown hay,” sold or exposed for 
sale for agricultural purposes, the particulars mentioned in para- 
graphs (c), (e), (/), (g), (A), (i) shall be given in respect of each of 
the kinds of grass or clover seed named in Regulation 2 {a) which 
is included in the mixture, and the proportion by weight of each 
kind sliall also be given, provided that in the case of a mixture 
containing in addition vaneties of grass or clover seed not specified 
in these Regulations the total percentage by weight of injurious 
weed seeds prescribed in Clause 4 of these Regulations shall be 
stated where such total exceeds 2 per cent of the mixture as a 
whole ; provided, also, that in a mixture of Perennial Ryegrass 
and Italian Ityegrass the proportion by weight of each kind need 
not be stated if vSuch mixture be d^lared to be a mixture of 
Perennial Ryegrass and Italian Ryegrass. 

(/?) in the case of a blend of varieties of the same species having 
different countries of origin, the country of origin of each of the 
components shall be stated, but the other particulars required 
by these Regulations shall be stated in respect of the blend as a 
whole and not in respect of each component part. 

Cereal Seeds — 

(/) In the case of the cereal seeds named in Regulation 2 (6), the 
percentage of germination, provided that, if the percentage of 
germination is not less than the authorised minimum percentage 
of germination prescribed in the Second Schedule to these Regula- 
tions, a statement to that effect, which shall include the authorised 
minimum percentage of germination, shall be sufficient. 

Field Seeds — 

(m) In the case of the field seeds named in Regulation 2 (c), (1) the 
percentage of purity if below 07, and (2) the percentage of germina- 
tion, provided that if the percentage of germination is not less 
than the authorised minimum percentage of germination pre- 
scribed in the Third Schedule to these Regulations, a statement to 
that effect, which shall include the authorised minimum percentage 
of germination, shall be sufficient. 

Garden Seeds — 

(w) In the case of the garden seeds named in Regulation 2 (d) (subject 
as hereinafter provided by Clause (2) of this Regulation), (i) the 
percentage of purity if below 97 ; provided that in the case of 
carrot seed the percentage of purity need not be stated unless it 
is below 90 ; and (2) the percentage of germination ; provided 
tliat if the percentage of germination is not less than the authorised 
minimum percentage of germination prescribed in the Fourth 
Schedule to these Regulations, a statement to that effect, which 
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shall include the authorised minimum percentage of germination, 
shall be sufficient. 

Flax Seed and Linseed — 

{o) In the case of Flax Seed and Linseed, (i) the country of origin 
(England, Wales, Scotland, and Ireland being for tm$ purpose 
treated as different countries), or if the country of origin is not 
known, a statement to that effect ; {2) the percentage of purity ; 
(3) a statement that Dodder is present if it is present to the extent 
of more than one seed thereof in 4 ozs. ; and (4) the percentage 
of germination. 

Forest Tree Seeds — 

(/>) In the case of the Forest Tree Seeds named in Regulation 2 (/), 
(i) the percentage of purity ; (2) except in the case of broad- 
leaved kinds, the percentage of germination ; (3) the year and 
month of collection of the seeds, and (4) the country of origin 
(England, Wales, Scotland, and Ireland being for this purpose 
treated as different countries), or if the country of origin is not 
known, a statement to that effect. 

(2) The particulars required by this Regulation shall not apply in the 
case of a packet containing pea or bean se^ (not exceeding 2 lbs.), or of 
any other garden seed named in Regulation 2 (d) (not exceeding 8 02s.), 
if the following particulars are stated on the packet — that is to say, ( i ) the 
name and address of the seller ; (2) a statement that the seeds have been 
tested in accordance with the provisions of the Seeds Act, 1920 ; (3) the 
kind of seed ; (4) the season in which the seed was packeted, provided that 
the term “ season ” shall for the purpose of this provision mean a twelve 
months’ season ending the 31st July, and that it shall be sufficient to state 
the year in vv’hich the season expires ; (5) the percentage of purity if such 
percentage is, in the case of Carrot Se^, below 90, or in the case of any 
other seeds, below 97, and (6) the percentage of germination, provided 
that, if the percentage of germination is not less than the authorised mini- 
mum percentage of germination prescribed in the Fourth Schedule to these 
Regulations, a statement to that effect shall be sufficient. 

4 — (i) injurious weed seeds to which Section 3 of the Seeds Act, 

1920, and any R^ulation referring to injurious weed seeds, shall apply, 
are : 

Docks and Sorrels {Rumex spp.). 

Cranesbills (Geranium spp.). 

Wild Carrot (Daucus Carota, L.). 

Yorkshire Fog {Holcu% lanatus, L.). 

Soft Brome Gra.ss (Bromus mollis, L. et spp.). 

(2) For the purposes of Section 3 of the Seeds Act, 1920, the prescribed 
maximum quantity of injurious weed seeds shall be 5 per cent, by weight. 

Samples. 

5. — (i) A sample taken for the purpose of a test to be made in accord- 
ance with the provisions of the Seeds .^ct, 1920, must be taken in the 
following manner (provided that the proportion of sacks or bags from 
winch portions are drawn may be greater) : — 

(a) where the quantity of seeds sampled is four bushels or under, 

portions shall be drawn from the top, middle and bottom of the 
bag or bags in which the seeds are contained. All the portions 
so taken shall be well mixed, and a representative sample of the 
w hole shall be used : 

(b) where the quantity of seeds sampled exceeds one sack (four bushels), 

portions shall be drawn from each sack ; these portions shall be 
thoroughly mixed, and a representative sample of the whole shall 
be taken ; provided that if the quantity sampled exceeds 5 
- sacks, and does not exceed 50 sacks, portions need only be taken 
from one sack in five with a minimum of five sacks ; and if the 
quantity sampled exceeds 50 sacks, portions need only be taken 
from one sack in ten with a minimum of ten sacks ; provided also 
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that in the case of Cereals, Tares or Vetches, Field Beans and Field 
if die quantity sampled exceeds loo sacks, portions need only 
be taken from one sack in twenty with a minimum of ten sacks ; 

(c) in the case of seeds stored in heaps or bins, the sample shall be one 

made up of representative portions taken from various parts of 
the heap or bin so as fairly to represent the bulk ; 

(d) a sample shall be deemed to have b^n corr^tly taken if drawn 
from various parts of the seed whilst passing from a cleaning 
machine ; 

(e) in the case of seed potatoes a sample shall consist of not less than 

five of the larger and five of the smaller sized potatoes for every 
hundredweight or part of a hundredweight of which the quantity 
sampled consists, provided that where the quantity sampled 
amounts to one ton or over, fifty of the larger and fifty of the 
smaller sized potatoes shall be sufficient. 

(2) The sample must be sufficiently large to enable, each part which, 
in accordance with the provisions of the Act. is submitted for testing, or 
delivered or tendered to the owner of the seeds, or sent to the seller thereof, 
to be of at least the following weights or quantities : — 


Garden Sw^ede . . 
„ Turnip . . 
„ Cabbage 
„ Kale . . 
„ Kohl Rabi 
Brussels Sprouts 
Broccoli . . 
Cauliflower 
Carrot 
Parsnip . . 

Onion 

Wild White Clover 


;Not less than \ oz. 


Not less than i oz. 


Ryegrasses 
Meadow Fescue . . 


Cocksfoot 
Crested Dogstail 
Timothy 
Aliike Clover 


White Clover (other 
Field Turnip 
Swede 


than 


Wild) 


Rape 

Field Cabbage .. 

„ Kale 
„ Kohl Rabi 
Mangel 

Beet and Sugar Beet 


Wheat 

Oats 

Barley 

Rye 

Tares or Vetches 
Red Clover 
Crimson Dover . . 
Trefoil 
Lucerne . . 

Sainfoin . . 

Flax and Linseed 
Peas (Field and Garden) 
Beans (Tick and Winter) 
Dwarf Beans 


Broad Beans 
Runner Beans 


Menzies or Sitka Spruce 
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‘ * I Not less than J oz. 

. . Not less than 2 ozs. 

. . Three unbrokenpackets 


Hemlock Spruce 
Red or Canoe Cedar 
AU other kinds of Forest Tree seeds 
Sealed packets of seeds . . 

(3) A sample of seeds taken under Section 4 of the said Act need not be 
divid^ into equal parts, provided that the part delivered or tendered to 
the owner of the sews complies with the preceding provision. 

(4) Where a sample of seeds has been taken under Section 4 of the Seeds 
Act, 1920, in the presence of and marked by the owner of the seeds or his 
representative, or has been taken under Section 6 of the said Act in the 
presence of and marked by the seller or his representative, the sample shall 
be deemed to have been duly taken. 


Licensing. 

6. A licence under sub-section (7) of Section i of the Seeds Act, 1920, 
exempting any person or persons as respects any sale or exposure for sale 
of seeds or seed potatoes, may be grantw in any case where the Board are 
satisfied that the circumstances connected with the sale or exposure for 
sale or intended sale or exposure for sale, are such that compliance with the 
provisions of Section i of the said Act, either generally or in a particular 
respect, cannot reasonably be enforced, and that an exemption should be 
granted so as to apply generally to all persons or to a particular person, 
and either as regards all the provisions of Section i or any of those pro- 
visions and, in any case, subject to such conditions (if any) as ma)^ be 
specified in the licence. 

Definitions. 

7. — (i) “ Purity as referred to in these Regulations means analytical 
purity, and the term Pure seed ” means the seed of which the parcel 
purports to * consist after the impurities, as defined below, have been 
eliminated, but in the case of those species, varieties, stocks, or strains of 
plants, the seeds of which cannot be distinguished from one another by 
expert examination, the use of the term purity does not imply that the seed 
is genuine or true to name. 

(2) Impurities ” means all seeds or portions of seeds other than those 
of which the parcel purports to consist, whether they are those of weed‘d, 
harmless plants, or other cultivated plants, and also" broken seeds of the 
kind of which the parcel pu^orts to consist so far as they are incapable 
of germinating, and also foreign matter, sand, grit, soil, fragments of roots, 
stems or flowers, sprouted se^s, single glumes, single pales, pales without 
a kernel, smut, ergot, and other sclerotia, broken cones, scales, and seed 
wings, and in the case of mangel and beet seed, clusters wholly devoid of 
seeds and all material which passes through a sieve having circular holes 
of 2 *5 millimetres diameter. 

(3) Percentage of Purity means the percentage by weight of pure 
seed as defined above. 

(4) ‘‘ Percentage of germination ” means the percentage by number 
of pure seed as defined above which germinate during a germination test 

(5) When a sample of seed purporting to be one of a kind mentioned in 
Regulation (2) (a) contains an amount exceeding 15 per cent, by w'eight 
of one or more other kinds of seeds not being seeds of species commonly 
regarded as weeds, the sample shall be deemed to be a mixture. 


Limits of Variation. 

8. For the purpose of any legal proceedings on a contract for the sale 
of seeds, being a sale to which the Seeds Act, 1920, applies, the Limits of 
Variation in respect of the percentage of germination and the percentage 
of purity shall be as set out in the Fifth Schedule to these Regulations. 

Certificates. 

9. — (i) The certificate required under Section 4 (3) of tlie Seeds Act, 
IQ20, shall be in the form set out in the Sixth Schedule hereto. 

(2) A copy of a certificate shall be sent to the Board and a copy tliereof 
shall be sent by the Board to the owner of the seeds, and where a seller not 
being the owner of the seeds has required that further portions of the sample 
shall be tested, to such seller. 
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OFFICIAL ORDERS AND CIRCULARS. 


Short ’Title. 

10. These Regulations maybe cited as the Seeds (Scotland) Regulations, 
1921. 

In witness whereof the Board of Agriculture for Scotland have here- 
unto set their oihcial seal this twelfth day of July nineteen hundred 
and twenty-one. 

Chas. Weatherill, 

(/-.s.) Secretary. 


First Schedule. 

The authorised minimum percentages of germination for the purpose 
of Regulation 3 (i) (e) shall be : 

Germination per cent, 

Italian Ryegrass . . . . . . . . . . 80 

Perennial Ryegrass . . . . . . . . 85 

Mixtures of Italian and Perennial Ryegrass . . 82 

Second Schedule, 

The authorised minimum percentages of germination for the purpose 
of Regulation 3 (i) (/) shall be ; 

Germination per cent. 

Wheat 90 

Barley , . . . . . . . . . . . 90 

Oats . . . . . . . . . . , . 85 

Rye . . . . . . . . . . . . ‘ 80 

« 

Third Schedule, 

The authorised minimum percentages of germination for the purpose 
of Regulation 3 (i) (m) shall be : 

Germination per cent, 
90 
80 
80 
80 
70 
70 
70 
60 

(of clusters) 

90 
80 
60 

(of clusters) 

Fourth Schedule, 

The authorised minimum percentages of germination for the purpose 
of Regulation 3 (i) (w) shall be : 


Tares and Vetches 
Field Turnips 
Swede 
Rape 

Field Cabbage 
Ineld Kale 
Field Kohl Rabi 
Mangel 


Field Beans (Tick and Winter) 
Field Peas (Maple and Dun) 
Sugar Beet 


Peas 


Germination per cent. 

. . 

70 

Dwarf and Broad Beans . 


75 

Runner Beans 


60 

Garden Turnip 


75 

„ Cabbage . . 


70 

„ Kale 


70 

„ Kohl Rabi 


70 

,, Swede 

Brussels Sprouts . . 


75 


70 

Broccoli 


65 

Cauliflower 


65 

Carrot 


50 

Parsnip 


45 

Beet 


50 

(of clusters) 

Onion 

471 


60 



THE SCOTTISH JOURNAL OF AGRICULTURE. [OCT. 

Fifth * Schedule. 
ijtMiTs OF Variation. 

Geymination. 

Where the percentages of germination stated in the prescribed par- 
ticulars are : 

Allow per cent. 


At or between 100-95 

, , 



t 4 

At or over 90 

but less than 

95 



±6 

1, 85 

f> ft 

90 



±7 

• 1 II 75 

ff ff 

«5 




II 11 55 

ff ff 

75 



±9 

I. 1. 45 

ff ff 

55 



4-10 

II ,1 25 

ff ff 

45 




II II ^5 

ff ff 

25 




,1 I, 10 

ff ff 

15 



±l 

II 11 5 

ff ff 

10 



+ 6 

Less than 5 

. . 




±4 


l£xcept in the case of forest tree seeds in respect of which a general 
liimt of variation for germination of ± lo per cent, is allowed. 

Purity. 

Where the percentages of total pure seed stated in the prescribed par- 
ticulars are : 

Allow per cent. 

At or between 100-98 . . . . . . . . ± i 

At or over 90 but less than 98 . . . , ±2 

„ II 80 „ ,,90 *• •• ±4 

Less than 80 . . . . . . . • . . ±5 

Except in the case of forest tree seeds in respect of which a general 
limit of variation for purity of ±5 per cent, is allowed. 

Where the peicentage of germination or purity is stated by the seller 
with a range — e.g. 94-90 per cent. — ^the percentage for the purposes of tlie 
limits of variation shall be the mean — i.e., in the above case, 92 per cent. 


Injurious Weed Seeds. 

Where the percentage of injurious weeds does 
not exceed 2 per cent. 

Exceeds 2 per cent, but does not exceed 5 per 
cent. 

Exceeds 5 per cent. 


Allow per c'^nt. 

±I 

±2 


Sixth Schedule. 

The certificate required under Section 4 (3) of the Seeds Act, 1920, 
shall be in the following form ; — 


Official Seed Testing Station for Scotland. Seeds Act, 1920. 
* Final Report. 


Control Sample No 

Station No 

Description 

Taken on premises of 

Date of Sampling 

Date received at Station 


per cent. Purity 
per cent. 
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Germination 
Hard Seeds 


per cent. 
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JOIHSOH & DaBLINGS 

LIMITED, 

Grain and Seed Mercliants, 
Manure Manufacturers, etc. 

HIQH-CUSS FARM SEEDS. 

MANURES to suit all CROPS. 

High Ouarantees and 
Fine Condition. 

ADDRESS I 

GOVERNOR’S YARO, 

BERWICK-ON-TWEED. 

Teletframs DARLINGS. BERWICK. 
Telephone- No. 2. 


Telephone Noo.-EDINBURGH. 1478. GLASGOW. 8630 City. 


GEO. PRESCOn & GO. 

(J. H. MURRAY) 

Spectacle an^ E^eolass Spcclaliets 

100 Lothian Rd., EDINBURGH 

(? ,.._9 

The New "INVISIBLE" 
Frameless Spectacles and 
Eyeglasses a Speciality 

Also 52 Queen St., GLASGOW 



(Note the Nuftibere). 
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Injurious Weed Seeds per cent. 

Dodder 

Percentage of pure Germinating Seed 


Other particulars 


... .j. . 

Date 


Directof, 

Official Seed Testing Station. 


Egg Distributing 
Schemes, 1922. 


Trii: Board have issued their schemes for the dis- 
tribution of sittings of eggs of pure breeds of utility 
poultry during season 1922. These schemes have 
been drawn up on similar lines to those of last 


year — i.e. 

TTolders of hen and duck egg distributing stations must distribute eggs 
from ap])roved birds at a price not exceeding 5s. per dozen, and the bonus 
payable by the Board in respect of eggs so distributed will be 2s. per dozen. 
( )ne ])erson in any household is entitled to obtain, during the distributing 
period (from 15th January to 31st May), and if the supply permits, a maxi- 
mum quant ity'of four sittings of hen eggs and four sittings of duck eggs. 

Holders of turkey and goose stations must distribute eggs at a price not 
exceeding is. 6d. each, the l)oniis payable by the Board being qd. for each 
egg distributed. The maximum quantity distributed to any person in one 
household must not CKceed twelve turkey and twelve goose eggs. 

T.ists of holders of egg distributing stations ^\ill be published early in 




TIofse-Breeding Act» 1918. — ^Hitherto the fee 
Pony Stallion charged for a licence under this Act has been half- 
Licences. a -guinea for a pedigree stallion not exceeding 15 

liands in height, but it has recently been decided 
to make the fee a uniform one of a guinea. 


2 I 
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STATISTICS. 


PRICES of ACRIOULTURAL PRODUCE and FEEDING STUFFS 
in Jane, Jnly and August 1921. 

Average Prices of Live Stock in Scotland.* 
{Compiled from Reports received from the Board's Market Reporters.') 




Junk. 







1st. 

2nd. 

3rd. 

FAT STOCK:— 




Cattle— 

Alierdeen- Angus 

per cwt. 

l.w. 
j. d. 

95 9 

per cwt. 

l.w. 

.T. d. 

86 10 

per cwt. 

l.w. 
s. d. 

69 2 

Shorthorn 

93 0 

87 2 

68 10 

Galloway 

90 3 

86 3 

78 6 

Ayrshire 

87 2 

73 0 

52 5 

Cro.ss-bred 

91 5 

83 4 

68 7 

Blue Grey 

87 0 

80 0 


Highland 

... 



Veal Calves 

1 per lb. 
d. 

19J 

per lb 
d, 

I 2 I 

per lb. 

9 

Sheep— 

Cheviot 

under 
60 lb. 

per 11 ). 
d. 

23i 

60 Ib. 
and 

upw’ds. 
per lb. 
d. 

2ll 

Ewes 
per lb. 

d. 

182 

Half-bred 

22| 

21 

*7 

Blackface 

2ll 

I9f 

1 

Greyface 

22^ 

21I 

^7\ 

Down Crosses 

23 

2li 

... 

Pigs— 

Bacon Pigs 

per 

stone. 

d. 

20 5 

per 
stone, 
jr, d. 

18 2 

per 

stone. 

X. d. 

IS 2 

Porkers 

20 9 

19 0 

15 A 


J 

\trGUSl 


1st. 

j 2nd. 

1 

I 3'-d. 

1 

1 

pel cwt. 

l.w. 
s. d. 

90 7 

1 

per cwt. 

l.w. 

X. d. 

82 7 

1 

1 

per cwt. 

l.w. 
s. d, 
55 10 

8s S 

79 7 

56 10 

81 6 

77 2 

71 0 

76 0 

60 5 

40 10 

86 3 

78 s 

1 57 4! 

83 5 

79 2 

1 71 0 

78 0 

1 76 0 

1 

pel lb. 
d. 
'9? 

pei lb. 
d. 

II 

per 11 
d. 

Si 

under 
60 lb. 

per lb. 
d, 

i9i 

60 lb. 

and 

up)%’ds. 
per 11), 
d. 

i8i 

Flwes 
per 11). 

d. 

15 

19 

18 

I3I 

i8.i 

I7i 

Ml 

19J 

18I 

M 

I9i 

i8i 

... 

per 
stone. 
s. d 

17 5 

per 

stone. 

.r. d. 

*5 4 

per 
stone. 
s. d. 
10 II 

17 9 

16 0 

11 6 
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PRICES OF AGRtCULTUkAL PRODUCE. 


Average Prices of Live Stock in Scotland— 


June. July. August. 

Description. - - 

1st. 2nd. 3rd. 1st. I 2nd. | 3rd. ist. 2nd. 3rd. 


STORE STOCK;— 

Stoilb Cattle— 

Aberdeen-Angus ; 
Yearlings ... 
Two-year-olds 

Shorthorn ; 
Yearlings ... 
Two-year -olds 

Galloway ; 
Yearlings ... 
Two-year-olds 

Ayrshire ; 
Yearlings ... 
Two-year-olds 

Cross-bred : 
Yearlings ... 
Two-ycar-oIds 

blue Grey : 
Yearlings ... 
Two-year-olds 

Highland : 
Yearlings ... 
Two-yeai-olds 
Threc-ycar-olds 


Dairy Cows— 

Ayrshire ; 

In Milk 
Calvers 

Shorthorn Crosses : 
In Milk ... 
Calvers 


Store Sheep— 

Cheviot Hoggs 
Half-bred Ifoggs 
Blackface Hoggs 
Greyface Hoggs 


per I per per 
head. bead. head. 

C C s, 

30 14 24 8 20 I 
41 18 33 19 27 0 


I 1 

I 25 10 21 7 17 0 
43 o 34 18 30 0 


19 3| 16 o 13 
27 10, 22 o 18 


' 29 6\ 23 12^ 18 I 
' 39 '7 33 •»! *7 * 


28 o' 23 o 18 
45 o'l 37 o 30 


19 5 15 12 II 12 
29 o 24 8 20 3 
40 18 36 5 31 33 


'55 

12 

37 

2 

1 19 


I 

16 

36 

12 

1 23 

1 

i 

' 63 

1 

SI 

I 2 i 

36 

1 

54 

9 

41 

2 

28 

1 


I s. <i. s. if. s, d 
1 90 3 80 4 59 

102 6 83 8 72 ; 

54 6 48 3 39 I 

92 7 76 3 64 I 


Store Pigs— 

(6 to 10 weeks old) 90 l 6(i 9 



70 0 

62 6 

46 10 

70 0 

51 8 

55 0 

... 

38 9 


79 4 

67 6 

... 

I58 8 

38 10 

1 

... 
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Average Prices of Provisions at Glasgow. 

{Compiled from Reports received from the Board* s Market Reporters,) 


PRICES OF AGRICULTURAL PRODUCE. 


1921] 
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Average Prices of Potatoes at Dundee, Edinburgh, 

AND XjLASGOW. 


(Compiled from Reports reaived from the Boards Market Reporters^ 





JUNE. 




, 



Late Varieties. 


Markms. 

Quality. 



~ 


— 



Fust 

Earlies. 

Red Soils. 

Other Soils. 




Ung- 

worthy. 

Other. 

Lang- 

worthy. 

Other. 

Dundee 

First 

Second ... 

per ton. 
i s d. 
18 0 0 

per ton 

1 » d 

... 

... 

per ton 

1 ^ d 

per ton 

1 s, d. 

per ton. 

1 s d. 

3 *5 0 

3 5 0 

Edinburgh 

First 

Second ... 

1700 



... 

500 

Glasgow 

First 

Second .. 

1600 

... 

... 

... 

... 

... 

4 10 0 

... 





JULY. 



Dundee 

First ... 1 
Second ... 

1 

12 0 0 



... 


Edinburgh 

First 

Second ... 

12 5 0 


::: 

... 


Glasgow 

First 

Second ... 

13 0 0 

... 

... I 


... 


1 

1 

1 


1 

. 1 





AUGUST. 



Dundee 

First ... ' 
Second ... 

10 4 0 


... 

... 


Edinburgh 

First ... ' 
Second ... 

11 12 6 1 


... 

• • • 


Glasgow 

First 

Second ... 

11 4 4 


... 
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raiCES OF ACRICOtTURAL PRODUCE. 


Average Prices of Roots, Hay, Straw, and Moss Litter, 
AT Dundee, Edinburgh, and Glasgow. 

{Compiled from Reports received from the Boards Market Reporters) 


JUNE. 


Markets. 'I 
O 


Dundee ♦... i 
2 

Edinburgh f i 
2 

Glasgow ... I 




Hay. 

Straw. 


Rye Grass 

and 

Clover. 

1 


1 ( 

'O 

% 

cn 

Timothy 

Wheat. 

Barley. 

1 

per ton. 

per ton 

per tun 

1 

pei ton. 1 

f>er ton. 

f. d. 

X. d j 

5. d. 

s. d. 

j. d. 


Dundee i | 
2 ! 

Edinburgh f i I 

I 

I 

Glasgow ... II 


35 0 130 o 
... no o 

100 o 
- , 61 3 


70 o 70 o 70 o 60 o 

60 o 60 o 60 o 

50 6 ... 48 o 

42 6 


JULY. 




130 0 

1 

70 0 

70 0 

70 0 

60 0 

... 



1 10 0 

... (10 0 

60 0 

60 0 





108 9 

cr 

00 

40 0 

47 6 





70 0 

1 

... 


... 

1 ... 

1 ... 

i 



... 

! 

... 

... 

42 6 


AUGUST. 


Dundee *... 

I 

3 

1 


130 0 


78 0 

... 

75 0 So 0 

Edinburgh t 

1 

2 



... 

122 6 

... 

50 6 

40 0 1 51 6 

• • • j • t • 

Glasgow ... 

I 

... ^ ... 

»•* 



... 

1 


2 

... 


... 

... i 

... 

... 1 ... 


* Price for I lay and Straw baled and delivered, 
t Price for Hay and Straw delivered loose in town. 
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Average Prices of Feeding Stuffs at Glasgow and Leith. 
(Compiled from Reports received from the Boards Market Reporters.) 





June. 





July. 




August. 


Description. 

— 



1 










- 



— 



Glasgow. 

Leith. 

Glasgow. 

Leith. 

Glasgow. 

Leith. 

Linseed Cake— 

ptr ton. 

£ s . d . 

1 

1 per ton 

\£ V. 

'd 

per ton. 

£ V. d 

per ton 
£ s . 

' d . 

pet ton. 

£ >. </. 

/ 

sr ton. 
s , d . 

Home 

'T 4 

T 2 

0 

''4 

9 

6 

17 

6 

8 

16 

5 

8 




17 

12 

0 

Foreign 

Decorticated Cotton 

13 

»3 

4 










... 






Cake 

Undecorlicaled 








... 



... 






... 


Cotton Cake— 



















JJombay 



















(Home- 

manufactured^ 

1 1 

0 

0 

10 

2 

6 

10 

S 

0 

9 

10 

0 

10 

15 

0 

10 

7 

0 

Egyptian 

(Home- 



















manufactured') 

I-* 

0 

0 




10 

12 

6 




1 I 

0 

0 




Palmnut Kernel 



















Cake 

9 

IS 

0 

9 

0 

0 

9 

10 

0 










Groundnut Cake ... 

13 

6 

0 


... 


14 

6 

3 




15 

0 

0 


• * * 


(ierm Cake 


10 

0 


... 


14 

17 

61 



14 

10 

0 




Germ Cake(Paisle) 




... 


13 

7 

6 


. . . 


14 

0 

0 


, . , 


Hean Meal 

12 

] I 

6 

13 

4 

0 

13 

10 

0 

»3 

0 

0 

15 

4 

I 

0 

t 6 

10 

0 

Locust Bean Meal 

13 

15 

0 

12 

10 

0 

1 2 

17 

6 

10 

5 

0 

12 

8 

10 

10 

0 

Paisley Meal 

10 

10 

0 




10 

0 

0 







... 


Mai/e 

10 

17 

0 

1 1 

14 

0 

1 1 

6 

3 

1 1 

10 

0 

10 

15 

0 

1 1 

10 

0 

Mai/e Meal 

12 

7 

0 

13 

4 

0 

12 

8 

9 

13 

0 

0 

I 2 

S 

0 

12 

1 

0 

Maize Germ Meal 

I r 

IS 

0 











... 


Maize Gluten Feed 






lO 

10 

0 




10 

6 

0 


... 


Rice Meal 

7 

10 

0 


... 


9 

15 

0 




9 

IS 

0 




Oats 

I r 

I 

0 

12 

0 

0 

1 1 

16 

3 

12 

0 

0 

I 

18 

0 

1 2 

0 

0 

Barley (Feeding) ... 

1 1 

4 

0 1 10 

8 

0 

II 

15 

0 

10 

0 

0 

12 

I 

8 

10 

0 

0 

Malt Culms 

5 

0 

0 

4 

0 

0 

5 

10 

0 

4 

15 

0 

6 

1 2 

0 

6 

0 

0 

Distillery Mi\ed 


















(irains — 



















Dried I 

7 

3 

9 

6 

1 1 

0 

8 

12 


7 

1 2 

6 

9 

10 

0 

8 

4 

0 

Wet ... ...1 

Brewers’ Grains 





... 



... 


T 

10 

0 


... 


I 

12 

I 

Diied 

f) 

1 1 

0 

6 

I 

0 

7 

10 

0 

7 

0 

6 

8 

12 

61 

7 

14 

0 

Wet 


... 



... 





I 

10 

0 


» ■ « 


I 

12 

I 

Wheat 1 

Middlings (Fine 

Thirds or Parings) 
Sharps (Common 

9 

8 

0 

9 

0 

0 

12 

2 

6 

II 

IS 

0 

13 

t8 

0 

13 

4 

0 

Thirds) 

7 

4 

0 




9 

12 

6 


, , , 


11 

0 

0 




Bran (Medium) ... 
Bran (Broad) 

6 

17 

0 

6 

12 

0 

8 

3 

9 

7 

17 

6 

9 

18 

0 

9 

18 

0 

Feeding Treacle ... 

10 

10 

0 

12 

0 

0 


... 


12 

0 

0 




10 

4 

0 

Fish Meal j 

17 

9 

0 

18 

2 

0 

16 

2 

6 


10 

0 

16 

0 

oj 

16 

0 

0 


Printed under the authgrity of Hi** Majpstv’s Stat him r\ Or i rci 
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